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pa IN AND DAY OUT throughout the cold 
winter months, these heaters* must provide a 
continuous supply of heat. In this installation, as in all others 
involving this type of heater, Diehl Motors are supplied as 


standard equipment. 


Running quietly with minimum vibration and requiring only 


occasional lubrication, Diehl Motors are helping to maintain 


the high quality and dependability of these heaters. 


ae 


Just as the requirements of this application have been adequately 
met, so can Diehl, with nearly half a century of experience, 


supply exactly the right motor for your needs. And—Diehl 


Vertical Pump 
Motor 
Roller Bearing 





Vertical Ring 
Base Motor 
Roller Bearing 


offers nation-wide service facilities. 


Many manufacturers appreciate the advantages of selling products 





motorized by Diehl. Let us make recommendations covering 





your needs. 
Totally Enclosed 
H s 
pe nsewae to *Name of manufacturer on request. 








Flange Type 
Motor 
Roller Bearing 
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Nantes AUTHORIZED SERVICE STATIONS 


DIEHL MANUFACTURING COMPANY . 


Electrical Division of 
THE SINGER MANUFACTURING COMPANY 


Elizabethport, N. J. 
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STAINLESS 


Heat ~ Heat Resisting 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


I IN | 


Corrosive 
Elements 


There is hardly a manufacturer utilizing 
metals who cannot profitably take advan- 
tage of the latest metallurgical achieve- 
ment in the development of stainless and 
heat-resisting alloy steels. 


Climatic conditions—long exposure—neg- 
lect and abuse have but unimportant ef- 
fects upon the non-corrosive qualities of 
US S Chromium and Chromium Nickel 
Alloy Steels. Use of these new alloys can 
give your customers products of longer life, 


enduring beauty, and exceptional service- 


Heat Heat Resisting 


ALLOY STEELS Are you considering the greater possibili- 


CHROMIUM-ALLOY CHROMIUM-NICKEL ties of your product made of these metals? 
STEELS STEELS 


Ferritic Austenitic . . 
uss 12 ante a Let us send you an interesting booklet 
uss 27 Uss 25.12 descriptive of their varied properties. Our 


U S$ S Chromium-Nickel Alloy Steels are produced - ‘ 
{ ‘I engineering and research departments are 


under licenses of the Chemical Foundation, Inc 
New York; and Fried, Krupp A. G. of Germany. 
at your disposal. 


AMERICAN STEEL & WIRE COMPANY 


208 S. La Salle St., Chicago ae ee eae (Sstates STEEL CONPORATION Empire State Bidg., New York 
AND ALL PRINCIPAL CITIES 


Pacific Coast Distributors: COLUMBIA STEEL CO., San Francisco Export Distributors: U. S. STEEL PRODUCTS CO., New York 


he Manufacturing Companies of the United States Steel Corporation listed below also produce U S§ S Stainless and Heat Resisting Alloy Steels 
AMERICAN SHEET "AND TIN PLATE COMPANY NATIONAL TUBE COMPANY CARNEGIE STEEL COMPANY, ANO ILLINOIS STEEL COMPANY 
heets and Light Plates re and Tubular Products Bars, Plates, Shapes, Special Sections and Semi-Finished Products 
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HENOLIC 
NSULATION 


“RECORD! 


SN= 1913, when laminated phenolic insulation was 
first offered, Formica has been serving many of the 
leaders among American electrical producers. 


A competent, well equipped research laboratory concentrates 
on keeping Formica abreast of the possibilities for new and 
better products in its line. 


There are grades and variants that will meet any insulating 
requirement, and one of the largest aggregations of fabrica- 
ting equipment available anywhere. Parts of all kinds are 
accurately and promptly fabricated. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue oe Cincinnati, Ohio 
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Design—Production—Marketing—Administration—Rebuilding 


As applied to all electrical products, motor-driven appliances and machinery, lighting equip- 
ment, heating devices, ignition equipment, signaling systems, electro-chemical apparatus. 
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Research? 





Everyone agrees that the best way to open new sales markets 


today is to improve the product. 


Yet today—when everyone is seeking increased sales—the 


prevalent order is ‘’Cut costs!’ 


Hatfield is cooperating with many of America’s largest manu- 
facturers of electrical appliances—helping them to improve their 


products—and to lower their production costs. 


Some folks call it magic—others term it “research”. Regard- 


less, Hatfield is producing better cord sets, and at lower costs. 


See for yourself. You owe it to your organization to know 
Hatfield. Write today (without obligation) for an estimate 
on your cord sets. You will be surprised at Hatfield's low 
figure (in many instances lower than your costs of the individual 


parts). 


Address Assembly Department. 


HATFIELD WIRE & CABLE CO. 
Plants: Hillside, N. J. and Hackettstown, N. J. 


A Hatfield Man Is No Further from You than Your Telephone 


*New York Rochester *Portland *St. Louis *San Francisco *Cleveland Denver 

*Philedelphia San Antonio ‘*Chicago Lincoln *Seattle *Pittsburgh *Oakland *Milwaukee 

*Baltimore *Los Angeles *Boston New Orleans *Detroit *Minneapolis *St. Paul S use 
Mexico City Manila 

(*Warehouses) 





YOU CAN'T NAME A KIND OF ELECTRICAL WIRE THAT HATFIELD DOESN'T MAKE 


> 
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Shakeproof 


MILLIONS 
DAMY 


Fer American 















Other patents 
pending. 
Foreign Patents, 




























It’s the 
Twisted 
Teeth that 


ai 


‘-— HE demand for Shakeproof is con- 
stantly increasing. Each year more 
manufacturers find this patented 
lock washer the answer to their lock- 
ing problems. Designing engineers 
everywhere, realize that a Shakeproof 
equipped product will always per- 
form better, need less service and 
last far longer. Time has proved this 
without a doubt. 


Give your product the benefit of 
Shakeproof protection. Run a test 
in your own shop and see for your- 
self how the patented twisted teeth 
bite into both the nut and work sur- 
face. Then, give it some real rough 
treatment — you'll see that vibration 
only makes the teeth bite deeper and 
cannot loosen a single connection 
that’s locked with Shakeproof. Send 
the coupon below for free samples 
today. , 


SHAKEPROOF {/ 
LockWasher Company & 


{Division of Illinois Tool Works} 
2533 N. Keeler Ave., Chicago, Ill. 


‘ 









COUPON 


Gentlemen: We want to test your Shakeproof Lock 
Washers. Kindly send us samples as indicated. 


SIO ....:50 Size 
Type 11. Externa Type Size 
or Standard re} 
and Nuts Firm Name 
Address 
Shakeproof representatives are located in the following cities 
New York City Philadelphia Boston Pittsburgh Schenectady Cleveland City State - 


Detroit Toledo Cincinnati Birmingham, Ala. Dallas, Texas Milwaukee 
Los Angeles Seattle San Francisco Toronto, Ontario, Canada By pot Title 
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GENERAL CABLE COILS 
built to rigid specifications 


With uniform magnet wire made by General Cable, 
and other materials selected only after approval by 
General Cable’s research laboratories ... General 
Cable Coils meet the most severe limitations. Long 
and varied training makes our operators experts in 


precision winding. . . Constant supervision and test 





assure dependability. Your coils are right if they are 





Every Type and Size 
of Magnet Wire made by General Cable. 


GENERAL CABLE CORPORATION 


420 LEXINGTON AVENUE, NEW YORK CITY » OFFICES IN PRINCIPAL CITIES 
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Used By Leading Manufacturers 
In All Industries 


Pi FDFERAL BALL BFARINGS are selected for one outstand- 
ing reason....exceptional quality. These bearings are 
made with utmost care and precision. Many times 

tested before leaving the great Federal plant. Only the 

finest steels are used—steels that are scientifically heat- 
treated and thru-hardened. 


“FFDFRALS are the finest Learings that human skill can 
produce. That is why they are selected by those who know 


most about bearing values and service. For economy, 
efficiency and reliability....... use ““FEDFRALS”’! 


THE FEDERAL BEARINGS Co., INC. 
Poughkeepsie, Me: Ba 


Detroit Sales Office: 917 Book Bldg. Chicago Office: 120 N. Peoria St. 





ELECTRICAL INSTALLATION 
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The biggest advertising value of 1932 


The May NEMA, Issue 


(National Electrical Manufacturers Association Convention — Hot Springs, Va., May 
This great annual issue of the electrical 
manufacturers’ own business paper will 
help you sell a four billion dollar market 

Here are the features: 
EDITORIAL ADVERTISING 

1.—The year with NEMA; organization, sec- 1.—A great convention issue with focused 
tional and individual achievements; con- reader interest directly upon the elec- 
vention program; news of all groups. trical manufacturers. 

* 2.—Special eight-page insert on the NEMA 2.—Extra exclusive circulation at NEMA 
Range Plan, giving the design, production Convention (Hot Springs, Va., May 
and marketing significance of this tre- 16-20) plus regular distribution of 9,000 
mendous product development. copies. 

3.—A colorful sketch of a *3.—A RANGE MATERI- 
well-known young ALS Advertising Sec- 
NEMA member. The May NEMA Issue tion—a rare opportunity 

: t ferred f 

4.—Feature articles on im- will be out May 16th : yi 6 ea 

eail special stock and an extra 

ri oo eo FINAL CLOSING color (Orange) at at- 

ae eee ne DATE MAY 6th tractive rates, to get a 
ing fixtures, die castings 

ETO message over to a ready- 

—_ is - (All copy and plates to-go market for mate- 

ee eee in New York) rials, parts and equipment. 


news, etc. 





WRITE OR WIRE SPACE RESERVATIONS NOW 


THE GAGE PUBLISHING COMPANY, INC. 


Publishers to the Electrical Industry Since 1892 


461 Eighth Avenue New York, N. Y. 





A Gage Publication 





16-20) 


METROPOLITAN ELECTRICAL NEWS 
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Mercury SWITCHES 


.»» metal to mercury 














contact... with hun- 


eemem@me dreds of applications 


switch equipped with 8 inch flexible leads. 
Maximum capacity *5 amperes at 125 volts, 


3 amperes at 250 volts. 


Here isa complete line of new and improved Mercury 
Switches designed and perfected by our electrical 


engineers. Made for hundreds of different applica 
Se jp 2 
ee 


— tions —to make and break electrical circuits of all 


2-33K R1—Single Pole Single Throw Sensi- 


live Type Mercury Switch, equipped with kinds — circuits controlling lamp, motor, heater, 


PM OCC CIP RSti iti morlir tot sae | 


ampere at 125 volts, 0.5 amperes at 250 volts. 


operating coil loads, temperature and pressure de- 
vices, etc. Easily operated by simple mechanical meth- 
ods, heat responsive elements or electrical devices. 

Our engineers will be glad to help you select and 


install the proper switch to meet your needs. Write: 
2-25K R1— Single Pole Single Throw mercury ¢ 
switch, equipped with 7 inch flexible leads. 


Maximum capacity *3 amperes at 125 volts, General Electric Vapor Lamp Company, 883 Adams 


3 amperes at 250 volts. - 


Street. Hoboken, N. J. intent ciate 


GENERAL BB ELECTRIC 
VAPOR LAMP COMPANY 


HOBOKEN, N. J. 


2-ITKR1I—Single Pole Double Throw Mercury 
ee SECU PC SERICE MICO TRG e MET ItS PMC iIl iy ict 


with 8 inch flexible leads. Maximum capacity 


ie oes | Pi Pepe ee Atlanta, Ga.: 187 Spring St., N. W. Holly wood, Calif.: Keese Eng. Co., 
tii aa ae Pac) ie Pray i ro UR Boston, Mass.: 250 Stuart Street 7380 Santa Monica Boulevard 
Charlotte, N. C.: 200 S. Tryon Street Philadelphia, Pa.: 424 Chestnut Street 
, . N. C.: 200 S. Tryon § 4. a. : : 
Chicago, Ill.: 37 W. Van Buren Street Pitteburgh, Pa.: 200 Ninth Street > 
eee 5 , ae : Rochester, N. Y.: 183 Main Street, E. 
a a em. Cincinnati, Ohio: 107 E, Fourth Street San Francisco, Calif.: Keese Eng. 
» ieee Cleveland, Ohio: 1365 Ontario Street Co., 557 Market Street 
ae ease Detroit, Mich.: 3044 W. Grand Boulevard St. Louis, Mo.: 611 Olive Street 


ai Site Single Pole Single Throw lubri- 
cated Mercury Switch. Sensitive type for in- 
ROM Rit in Tee Maximum capacity 


Ger mie Oi coe Peet 
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Newport Electrical Sheets assure better 
motors. 


Because of the positive control that exists at 
every step of making, from the time the 
furnace is charged until the final inspection, 
Newport Electrical Sheets are better sheets. 


THE NEWPORT ROLLING MILL COMPANY . . . NEWPORT, KENTUCKY 
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POSITIVE CONTROL 


in making the sheets 


gives POSITIVE CONTROL 


in the finished motors 


Laboratory analysis certifies their known phys- 
ical and chemical properties. Actual experi- 
ence with them in the field shows lower core 
losses, less aging, and increased permeability. 


Take the guess out of electrical sheet buying 
with Newport Electrical Sheets. 
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Is distribution sound? Does the adver- 
tising hit the market? How about overhead? 
How about the product itself? 

Any radio manufacturer who asks him- 
self these questions must come, sooner or 
later, to a consideration of the 
materials he uses. Which explains 
in part, at least, why Durez is 
being put to hundreds of new 
uses—not only in the radio in 
dustry, but in almost every other 
line of business! 


A better product, at low cost 


Durez frequently enables a manu- 
facturer to make his product better, 
more quickly, and at less cost than 
he has made it before. A powdery, 
dust-like substance, Durez molds 





Electrical Manufacturing 





under terrific pressure to take almost any 
required shape, pattern or design. 

That finished product is tough, hard, 
durable. It needs no laborious finishing or 
polishing. It seldom chips or cracks. It has 
high tensile and dielectric strength. 
Its surface is naturally as smooth 
and beautiful as burnished ebony. 
Studs and inserts can be imbedded 
in the one molding operation. In- 
tricate designs, trade-marks, insig- 
nias are accurately reproduced. 


People who “do it with Durez™ 


The list of Durez users in the 
radio and electric fields alone reads 
like a Who's Who of business. 
Stewart-Warner, Delco, Turner 
Timer, Wagner Motor, Ford, 


13 


Westinghouse, Telechron, USL Battery 

-these are only a handful of hun 
dreds of nationally known concerns who 
find Durez ideally suited to their needs. 
Remler Radio products, shown in the illus- 
tration, show how versatile this perfect 
molding compound really is. 

We will be glad to point out how Durez 
fits into the plan of progressive manufac 
turers. Write now for information and free 
booklet. General Plastics, dnc., 42 Walck 
Rd., N. Tonawanda, N. Y. Also New 
York, Chicago, San Francisco, Los Angeles 


DUREZ 


THE PERFECT MOLDING COMPOUND 
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This is Micah 
—he appears || 
inallMacallen || 


advertising. 





— 


. —- — 
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On the Seas—Under the Seas—and 
Over the Seas—MACALLEN MICA | 
Aids the March of Progress | 


Wherever electrical equipment is used—wherever the 
best insulation is vital to safety—there you will find 
Macallen Mica. The foremost electrical organizations 
use Macallen Mica because they know it is dependable. 
And that dependability is the result of more than 40 
years of experience. 


















It is logical that Macallen Mica should set a pace for the 





industry. Macallen engineers cheerfully cooperate- 
they respect the customers’ plus and minus limits by 
strictly adhering to specifications. Macallen-built equip- 
ment has been helpful in meeting the diversified require- 
ments of exacting customers. Macallen foreign connec- 
tions assure a steady supply of base materials and the 
plant location reduces overland transportation costs. 





Macallen Mica gladly contributes to the steady march of world 
progress. Products insulated with reliable Macallen Mica will 
require little or no servicing. 

‘s 





THE MACALLEN CO., 16 Macallen St., Boston, Mass, 
CHICAGO: 565 W. Washington Blvd.—CLEVELAND: 902 Leader Bldg. 


MACALLEN MICA’ 
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Did you 
ever try to machine 
ordinary 


18-8 STAINLESS 
STEEL? 


Yow found it an almost impossible task 

. hard on your tools... Speed, just not 
to be thought of... and ‘commercial pro- 
duction almost out of the question. 

But now these difficulties have been 
overcome. The new Carpenter Stainless No. 8 
is an 18% Chrome-8% Nickel Stainless Steel 
that will go through your shop without a 
peep from your production men. 

Take these meter parts, for instance, which 
have been made of our Free-Machining 18-8 
Stainless (Carpenter No. 8). The manufac- 
turer tells us that they machine in commercial 
production very satisfactorily, taking only 
about 35% to 40% longer than cold rolled steel. 

Other manufacturers tell us the same story. 
They say that their drills are undamaged after 
long runs in machining this new Carpenter 
Stainless No. 8. 

It is certainly worth looking into... and 
we will make it easy for you to prove how 
much more readily this steel machines, and 
how drastically you can cut machining costs 
on parts made from 18-8 Stainless. Let us 
send you a sample to try on your own machine 
without obligation and that will tell you the 
story better than words can possibly do. 
Write us today for sample, or any specific 
information you want about this new steel. 


* This is a nickname given to corrosion resisting 
steel containing 18% Chrome and 8% Nickel. It 


is the most corrosion resisting steel in general use. 


THE CARPENTER STEEL COMPANY 


Li 115 W. Bern Street Reading, Penna. 
QQ} Den CT Originators of Free-Machining Stainless 
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EXAMPLE 
— FOR OIL BURNERS. General Electric builds exactly the right 


motor to meet every requirement —a motor that is extremely quiet, efficient, and dependable. 
Thousands of continuously satisfactory installations attest the success and popularity of this 
drive: the General Electric Type KC capacitor-motor here shown. Here again is further evidence 
of the ability of General Electric to build reliable fractional-horsepower drives — not only for 


modern oil burners but for any need of present-day motorized equipment. 


General Electric is constantly coéperating with designers toward the perfect solution of their 
drive problems — and for nearly thirty years G-E fractional-horsepower motors have met every 
need, standard or special. Why not take advantage of this service? There’s a G-E office near 


you, and our motor specialists are ready to cooperate. 


210-171 


GENERAL @ ELECTRIC 
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Two new 
SPLIT-PHASE 


motors 

















Wagner announces two new split-phase 
motors. They are the 44RB and the 56RB, 
completely redesigned for ultra-quiet, vi- 


brationless, cool and trouble-free operation. 





New features are 


44 RB —drip-proof endplates 


1/30 AND 1/20 H.P. 


-liberal wool-yarn lubrication similar 


to large power motors 


—handy conduit box adjustable in four 


positions 


—redesigned switching mechanism on 


the 44RB 


Available in 1/30 to 14 horsepower, 1725 and 


1140 rpm, all cycles. 


Write for complete description. Investigate 
these two new motors before you make your 


selection. 





56 RB WAGNER ELECTRIC CORPORATION 


V8, V6 AND \'/4. H.P. 6454 Plymouth Ave., 


St. Louis, Mo. 


— . TRANSFORMERS D cae BRAKES 
i> For every service, indoor and Wool-yarn lubricated 8, 10,12 7—ESANy Lockheed Hydraulic for auto- 
outdoor ...single and three- - and 16-inch desk-bracket...ceil- (BFP mobiles, buses, trucks, trailers, 
phase ,.. power, subway, net- jj ing, veers, furnace... fi( Mira. taxicabs ... National chain of 
-current sas wav /eya factory and authorized stations 
‘ y completely service all brakes. 


MOTORS 
Complete line. alternating cur- 
rent...1/10 to 400 horsepower... 
25,000 type-horsepower-s way, 0 . 
combinations...latest mechan- work, instrument, distribution, (A Sy alternating and 
ical and electrical designs. air-cooled, underground, etc. ...complete line. 
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of greater heat 
radiation with 


GLOBAR 


elements! 














| [> MILLI-waTTs >< LEGEND ~ 
' 80 60 |; 40->+>~20 —— GLOBAR ELEMENT 
Rr Fess Ben iichone 500 WATTS 
! | | ~*===METALLIC ELEMENT 
\ \ 660 WATTS 
BO? 1 i: Pgh 
; 70° i ™ fea 
Illustration shows BS 
set-up for test at Pi, 


Electrical Testing 60° : 
Laboratories. 


S<. “DISTRIBUTION OF — 
40? RADIANT ENERGY 


' IN“MILLI-WATTS PER SQUARE 
\ CENTIMETER AT ONE METER” _ 


30° ™_ 20° 
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Recent comparisons made by the Electrical Testing 
Laboratories in New York, proved conclusively that radiant 
electric heaters equipped with Globar elements have a much 
greater radiation than heaters equipped with metallic 
elements. 


The tests were made under the following conditions: Two 
heaters of the same general design and size were used in 
making the comparison; the heat radiation of each heater 
was measured at a fixed distance and at various angles to the 
heating unit. The heater equipped with a metallic element 
was rated at 660 watts and measured 66 milli-watts per 
square centimeter at a distance of one meter, whereas the 
heater equipped with a Globar element, rated at only 500 
watts, measured 78 milli-watts per square centimeter at a 
distance of one meter. In other words, the 660 watt metallic 
element consumed 32% more energy than the Globar 
element, yet the Globar element delivered 18.2% more 
radiant energy. These measurements were taken directly in 
the center axis at right angles to the heating element. 





Globar elements are used where high efficiency, compact 
design, and quick replacement are vital. A discussion of 
your heating problems with our engineers incurs no obli- 
gation. 





GLOBAR IS THE REGISTERED TRADE NAME GIVEN TO NON-METALLIC ELECTRICAL HEATING AND RESISTANCE MATERIALS, AND TO OTHER PRODUCTS OF GLOBAR CORPORATION, AND IS ITS EXCLUSIVE PROPERTY 


GLOBAR Niagara Falls, New York 


(A SUBSIDIARY OF THE CARBORUNDUM COMPANY) 


c O R P O R A T I O N Paciric Aprastve Suppty Co., SAN Francisco anp Los ANGELES 


Witurams & Witson, Lrp., MonrrEAL—Toronto, CANADA 
STEINMETZ & Company, Pa1LapeLtpH1a—New York City 
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Howard E. Blood, President 


Whose methods might bring “‘luck’’ 
to any Electrical Manufacturer 


1931! A year of industrial dullness. A year of inactiv- 
ity. A year of unfulfilled hopes. A year of cursing the 


bankers, or the administration, or the tariff, or political up- 
heaval in foreign lands. A year of bewilderment. 

Kut 1931 was not all bad. 
industrial concerns in this country were more successful in 
1931 than in any other year of their existence. Many of 
these were electrical manufacturers. Look, for example, at 
the 1931 sales figures of the manufacturers of electric clocks 


It had its exceptions. Some 


and electric refrigerators. Most of them had a 1931 to be 
proud of. 
How come ? Were these successes just accidental ? Or 


is it not possible that American industry has been passing 
from an old order of things to a new order of things, and 
that those concerns that 1931 understood this 
transition and conducted their businesses according to new 
and workable fundamental principles. 

On the theory that this is at least possible let us analyze 
one of these 1931 3efore we say it is just luck 
let us investigate. 

An outstanding 1931 success was that of the Norge Corpo- 
ration, manufacturer of electric refrigerators. Volume of 


succeeded in 


successes. 
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Just Luck? 


URING a bad year for industry generally one 

company makes a phenominal success. It 

may be luck. That bad year is the biggest year in 

the history of this one “exceptional” company. 

It may be luck. That biggest year is nearly five 

times as big as the year before. Yes, it may all be 
luck. But not likely 


By J. F. Springer 


sales for this concern for 1931 was 4.6 times the volume for 
1930. Advance was made all through the year. Every month 
was better than the same month of the preceding year. 


Norge is neither a newcomer nor an oldtimer. It is not 
the largest concern, nor is it one of the smallest. In the 


course of a short time, though, Norge has come up from 
twenty-third place to fourth place. So the phenominal 1931 
record of this concern cannot be explained merely by saying 
that it is an electrical refrigerator manufacturer, and that 
all such concerns made phenominal sales records in 1931. 
No. There must be something fundamental behind Norge’s 
success. 

Norge believes its success can be attributed to what they 
call the Rollator, a rotary compressor which forms the center 
of the Norge design. 

That is strange. Electric refrigerators are sold mostly to 
women. Women don’t know or care anything about mechani- 
cal things. Yet this company attributes its success in a bad 
year to a mechanical detail. 

In short, they regard their refrigerator as right and that 
a principal reason for this focusses upon the simplicity of 
the compressing device. In 1925, when president Howard 
E. Blood first saw the device, he was captivated with its 
“slow, easy, gyrating motion.” There were but three moving 
parts. 

He took the model from St. Louis to Detroit, where it 
went through a year of hard, intensive development. Tests 
were made in the laboratory, in the shop, in the home. But 
the new device was not vet proved to the full. One-hundred 
refrigerators equipped with this compressor were built and 
scattered around in the homes of other people, friends of 
the president and his colleague. 











Here was a kind of acid test. Actual service in 100 homes 
might be counted on to prove something. The result was 
sufficiently satisfactory to encourage a certain circle of men 
to go ahead with manufacture and distribution. The con- 
cern that had been backing the idea did not, however, find 
itself ready to enter upon what seemed a highly competitive 
enterprise. 

They would had to compete 
were already strongly entrenched and who were spending 
millions in sales promotion and advertising. And so, those 
immediately concerned had to go ahead alone. They got 
together a ‘certain amount of capital and organized in Janu- 
ary 1927. For a couple of years they 
operated a moderate business, and dis- 
tributed refrigerators all the 
world, All this probably accomplished 
something. John H. Knapp, Vice- 
President of Norge, has said of the 
first six years that they paid more 
attention to building something that 
had quality than to putting it on the 
market. 

Here we have a general principle. 

Get your device perfected. Make your 
mistakes in the shop; or at most, upon 
a small output. The real entrance into 
the field of electric refrigeration oc- 
curred in 1930 with the backing of the 
Borg-Warner Corporation. 

One of the principal features of the 
campaign entered upon in the Spring 
of 1931 consisted of a drastic limita- 
tion of their line of refrigerators to 
three sizes. Moreover, the refrigera- 
tor was to be marketed as a package 
proposition. That this pair of ideas 
was right was proved by results. 

Mr. Knapp thinks that the six years 
were profitable, because of what they 
revealed in respect to the merchandis- 
ing of their refrigerator, in that the 
information accumulated was useful in 
starting them off on their real sales effort. 

Here we have a very valuable principle. Articles differ 
greatly in respect to the best way to sell them. Experience 
will often reveal ways and means to further sales and in ad- 
dition will frequently show that certain methods thought to 
be good are not applicable. These things may be regarded 
as so generally true that it would appear to be a good rule 
to adopt never to go into the national field without trying 
out the sales methods, including the advertising, in pre- 
liminary efforts on a smaller scale. 

For example. It is usual that men plan the sales pro- 
gramme. When the housewife is approached, it may easily 
be that some unthought of angle will at once be disclosed, 
which if left uncorrected would hamstring the whole cam- 
paign. At any rate, Norge had six preliminary years and the 
Director of Sales, Vice-President Knapp, thinks these years 
uncovered some fine information. In Printed Salesmanship, 
he said: “We learned that the distribution of electric refrig- 
erators must, in order to represent a satisfactory profit to 
distributor and dealer, be sold just like any other package 
merchandise. They must be assembled and crated at the 
factory as a unit, so that they can be taken out of the crate, 
plugged into the nearest electrical outlet, and used.” 

The companion feature in the marketing programme was 
that which surely cut down the number of models. “We 
discontinued our multiple unit installations, because the 
effort in installing them had become more a matter of en- 
gineering and of serviceing than of selling—and limited our 
line to three models. 
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(ELECTRIC refrigerators are sold 
mostly to women. 
don't know or care anything about 
mechanical things. 
pany attributes its success to a 
mechanical detail" 


It is a rotary compressor. 
men carry actual full-size models 
to demonstrate the 
principle of operation 


sponding to capacities of 5, 6 and 7 cubic feet. It is ex- 
plained that they found that 85 percent of the demand cen- 
tered upon them. The limitation to these sizes effects a 
material reduction in the investment of the dealer. 

Norge, as has been indicated, has some fifty distributors. 
All but fifteen of these are comparatively new. It was found 
in fact that radio people, both dealers and distributors, were 
receptive to the proposition that they sell electric refrigera- 
tors. In short, they came upon these people at a juncture 
when they were looking for an additional line of things to 
sell. Something that would give extra volume and extra 
In fact, Norge found them more than ready to listen. 

The Director of Sales regards this 
as the first big advantage. The Ma- 
jestic people may be cited as another 
manufacturer of electric refrigerators 
who have found radio dealers ready 
to hook up with them. 

Naturally, when distributors and 
dealers are sought, for just about any 
line of manufacture, whether electric 
refrigerators or something else, the 
thing is to have a proposition that 
makes it clear that they are going to 
make some money. Norge took care 
ot this. They had viewed the old dis- 
counts, generally allowed by manu- 
facturers, as too small. They did not 
produce sufficient profits for dealers 
and distributors. So they re-adjusted 
things to cover this important point. 

Norge was not content with just any 
distributor. (1) They adopted a policy 
that viewed a distributor as unaccept- 
able who would sell at retail. They 
also sought a hook-up with the best 
distributor available in a given terri- 
tory—that is, best from their point of 
view. Most of the new distributors 
came from the radio field. 

The distributors appointed were all 
considerable concerns, having from 
100 to 500 dealers with whom they were already doing busi- 
ness. Particularly, radio business. And the distributors 
found that their dealers were also eager to line up as sellers 
of electric refrigerators. 

The sales programme was in full blast in December 1930. 
That is, at that time Norge was getting into line the concerns 
that were going to do the selling. The Depression may well 
be regarded as a major cause why radio people were more 
than ready to come in with them and help to sell electric 
refrigeration. Doubtless, the Depression worked disadvan- 
tages in other connections. But, Norge seems to have gotten 
a big benefit because of the way the Depression made the 
radio people receptive. 

Perhaps this advantage was not gotten through cold plan- 
ning. Doubtless Norge just came upon it. In other words, 
they had what many call a “break.” Even so, they seem to 
have been quick to see it and then to utilize it. 

Norge made tests in St. Louis and found that relatively 
few sales were made at the store. Ninety percent of the 
sales were made in the field. In short, they view house-to- 
house selling as the only real way. Consequently, aids to 
this type of selling had to be made available and a plan pro- 
vided. They were after mass distribution. They took the 
view that the salesman who did the field selling should not 
get softened up. He did not sell upon leads, but went from 
door to door. Perhaps, he got some leads. But the selling 
was not allowed to become dependent upon them. The field 
salesman working on leads “jumps all over town making his 
calls, instead of taking house after house as they come.” 
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As the salesman was to make an unrequested call, it be- 
came highly desirable to provide effective means to get the 
door open and permission to enter. So two special means 
were devised. One had to do particularly with the case 
where the housewife was not in. The other took care of the 
business of getting instant attention when the housewife 
came to the door. 

This latter requirement of a means 
of arousing immediate interest was 
provided ingeniously in the following 
way. The Norge refrigerator has a 
special moving device, vital to the 
apparatus. This they call the Rolla- 
tor. It was proposed that the sales- 
man be fitted up with a very simple 
means of showing how this device 
goes through its movements. The 
thing used is not exactly a moving- 
picture machine; but consists of a 
booklet of views of the Rollator, such 
that when its leaves are made to 
come rapidly into position the eye 
seems to see the Rollator in actual 
motion. This little book of 44 
pages and having the size of 2x4% 
inches provides a small show. With 
this device, the salesman seeks to get 
interested attention. 

If the housewife is away, when the 
field salesman calls, he leaves a 
“door-knob-hanger.” “The  door- 
knob-hanger is larger and more pre- 
tentious than the form such pieces 
usually take.” It is a printed article, 
three colors being used. And it is 
slit to provide for the salesman’s 
card. When he returns, he finds that 
the housewife’s “interest already has 
been aroused.” 

The plan of selling calls for a good 
deal more than this opportunity. In 
some cases, the sale may be completed at once. But the plan 
provides that this first contact shall be followed up by four 
different pieces of “literature” adapted to direct-mail use. 

Naturally, distributors should be adequately informed on 
many points. There is, then, a distributors’ portfolio and a 
dealers’ portfolio. Further, a salesmen’s manual is also 
supplied. 

The distributors’ portfolio provides the essential informa- 
tion necessary to enable the distributor to secure and train 
dealers. Its formation contains valuable points for distribu- 
tors’ salesmen. The dealers’ portfolio similarly sets forth the 
information necessary to recruit and inform salesmen who 
come up against the final customers. However, the sales- 
men’s manual is for these same men and enables them to 
put over all kinds of sales talks. 

The dealer may buy direct-mail material. There is, for 
his guidance, a special booklet, “Norge Manual of Direct 
Mail.” All kinds of pertinent information is supplied in this 
way, including such matters as getting up the mailing list, 
selecting prospects, attending to inquiries, etc. 

Certain businesses are seasonal. That is why some people 
have two of them. If I remember right, Baltimore City used 
to afford small-sized examples—people who sold coal by the 
bushel in winter and retailed ice in a modest way in summer. 
Well, the electric refrigerator business is a very seasonal 
business. At any rate, May and June provide a large part 
of the sales. And if you do business of any account all the 
year round, you are a good one. 

When Norge realized how successful these two months 
were going to be, they got together and decided to buck the 
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i E learned thatthe distribution of 

electric refrigerators must, in 
order to represent a satisfactory profit 
to distributor and dealer, be sold just 
like any other package merchandise. 
They must be assembled and crated at 
the factory as a unit, so that they can 
be uncrated, plugged into the nearest 
electrical outlet, and used” 


season slump in July and August. This was, of course, 1931. 
They were already doing a business of about five times that 
of the same period of the year before. That is, the first five 
months of 1931 were 400 percent ahead of the corresponding 
five months of the preceding year. They wanted to keep 
things going. Naturally. 

So they conceived the plan of running a sales contest to 
cover the period from July 15 to Sep- 
tember 15. Two months right at the 
end of summer. 

First, distributors were gotten to- 
gether for meetings all over the 
country. ‘Dealer meetings were after- 
wards held under the direction of the 
distributors. At these latter meet- 
ings, the house-to-house men would 
register for the contest. While 
there were, at times, some factory 
representatives present at dealers’ 
meetings, in general the responsi- 
bility was left with the distributors. 

There was a contest manager at 
headquarters, who kept things going 
after the special meetings. More 
registrations were wanted. Contact 
men would call on dealers and on 
salesmen obtaining registration, and 


home office to stimulate the cam- 
paign. 

The result was that 6,000 regis- 
trations for the contest were ob- 
tained. This army of house-to-house 
salesmen were kept on their toes 
by five mailings sent out to them. 
These consisted of 4 letters and 4 
booklets, together with a prize book. 
This book listed the prizes which 
gave punch to the whole affair. 
They consisted of all kinds of mer- 
chandise articles, and these were 
available to all the 6,000 house-to-house salesmen. 

The four booklets went into the details of how to sell. And 
so successful was the plan and the mail matter and the re- 
sulting skill and pep of the men that expectations were more 
than realized. So, instead of a double slump—one due to the 
Depression and the other seasonal—the 9-month record for 
January to September, 1931, was 5.28 times that for the 
preceding year. 

Norge’s success involves two fundamental principles; 
first, to market a product successfully year after year that 
product must be “right”; and second, the only way to deter- 
mine whether or not a product or selling idea is right is to 
try it. The laboratory method was accepted long, long ago 
by engineers, but commercial men still depend upon their 
“arm-chair” judgment to a surprising degree. 

No engineer would think of putting a product on the 
market until it had been thoroughly tested, either under the 
actual conditions in which it is to be used, or under artificial 
conditions in the laboratory which are known to be more 
severe than conditions in actual use. That is why 
every successful automobile manufacturer has his “proving 
ground.” That is why every motor manufacturer has his 
laboratory in which a certain number of motors are “run 
to death” just to see what they are made of. 

Then why not a commercial laboratory? Why not try 
out products and selling methods on a small scale? Norge 
is one of many companies that does it, and Norge is one 
of many companies that finds it good practice. It works, 
which is the proof of any pudding. One can always say, 
“My business is different.” But is it? If a principle is 
fundamental, it will work in any business. 
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What They Mean to 


Lighting Fixture Manufacturers 


By Eugene Clute 


Second of Four Articles 


LTHOUGH period lighting fixtures remain in almost 
undisputed possession of the section of the lighting 
field that is made up of residences and apartments of 

the highest class, together with the more modest homes in 
which a cultivated taste prevails in matters of decoration and 
such churches as are true to historic traditions in their 
architecture, the vast majority of public and semi-public 
buildings do not have period lighting fixtures, in the strict 
sense of the term. 

Most churches, theatres, hotels, banks and office buildings 
have fixtures that show the influence of period design, but 
the historic elements are employed with a degree of freedom 
that renders the fixtures essentially modern, notwithstanding 
the period inspiration of the motives and forms. 

These fixtures that have more or less period character, 
but are not period fixtures, form by far the most important 
group under the general heading of modern lighting fixtures. 

Lighting fixtures usually show about as much period char- 
acter as the buildings in which they are installed. Most 
churches, for example, reflect in their general form and orna- 
mental detail either the Gothic or the Renaissance style, with 
here and there a building that recalls the Romanesque. But 
it would be inaccurate to call these structures Gothic, Renais- 
sance or Romanesque, for the requirements of modern use 
have been the controlling factor in their design. The same 
practice is to be found in the architecture of our banks and 
other important buildings, which usually have some degree 
of Georgian, Renaissance or Romanesque character, despite 
the interest that has _ been 
shown, during the past few 
years, in various phases of 
pronounced modernism. 

It is the general practice to 
adapt the old forms of light 
sources that were used in IGHT: Historic detail 


. “ae r freely a in orna- 
historic times. These old types ve dapted i cer 
er : 2 menting a fixture of purely 
were originally intended for 
licht; cams “ modern general form. For 
ignting by candies or Oo! lobbies in semi-public 
lamps, which were the only buildings 
means known. When we use 
these old types, chandeliers 
and wall brackets and lanterns, 
they must be modernized ex- 
cepting in residences and AR right: Georgian 
churches that are in some design characteristics 
period style, for the sake of used ere me 2 “4 
efficiency. As an example of ture. signihicant — 
“es : ing of modern functional 
this manner of design we have ; en 
. parts with historic decora- 
a type of fixture, shown here, 


ewes : tion. Gold-plated bronze 
that is often used in churches with crystal pendants 
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in Lighting— 


IXTURE of the ring type 
suspended by chains. 
The bullet-shaped glass 
globes are leaded. Note 
the free use of historic 
forms (Gothic) in an 
essentially modern fixture 
for church lighting 
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public rooms 
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and that is composed of bullet-shaped globes projecting 
downward from a metal ring suspended horizontally from 
chains. This, surely, is more modern than it is Gothic. 

This trend is continuing along with the practice of giving a 
suggestion of the characteristics of one or another of the old 
architectural styles to our essentially modern buildings. In 
adapting historic types to modern requirements a wide choice 
is allowable. Elements from various old-time light sources 
are combined, just as furniture pieces of different period 
styles often are mingled in a room. Whether or not this 
procedure is justified in any particular instance depends en- 
tirely upon the degree of skill and good taste shown by the 
designer. A successful fixture, for a large public room, that 
was designed in this way is shown here. The horizontal ring 
hung from chains is a feature that belongs to Early Italian, 
Early Spanish and Early English interior decorations, while 
the urn in the center is Georgian. The “hurricane” globes 
that enclose the electric lamps are of the kind used in the 
Eighteenth Century to protect the flame of a candle from a 
too strong draft, and the shape of the burner-like metal 
parts to which the glass globes are attached is derived from 
old-fashioned oil lamps. 

Representative of a type of fixture design in which a new 
general form is ornamented with detail derived from period 
sources, is the fixture made up of glass plates bearing an 
incised design, that are joined together by vertical bands of 
metal filigree. This is going a step further in the modern 
use of traditional design than in either of the types men- 
tioned above, for the shape of the fixture is without historic 
precedent and the ornament is freely adapted from several 
old sources of inspiration. The whole thing has a character 
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N the first article of this series, which 
appeared in the March issue, the 


author made the conclusive statement 
that in fine homes and apartments period 
fixtures are used exclusively. In the vast 
majority of public and semi-public build- 
ings, however, few of the fixtures are 
This article 
describes these modern and semi-modern 


strictly period in design. 


lighting fixtures 


that is very much its own, consistent and pleasing. 

The most significant tendency of all is found in the very 
fine fixtures just installed in the new building for the Ameri- 
can Red Cross in New York City, of which Delano & Aldrich 
are the architects. They mark the culmination of a develop- 
ment that has been going forward step-by-step ever since 
architects and the public in this country became interested 
in the modern style through the International Exposition of 
Decorative Arts that was held in Paris in the summer of 
1925. The influence of this exposition was widened by the 
publication of photographs of many of the exhibits in our 
magazines. 

The first effect of this stimulation of interest in modernism 
in this field was the appearance of fixtures made up of 
frosted glass plates arranged one above another horizontally, 
formed into boxes or spread fan-like against the wall or 
ceiling hiding the electric lamps. The term luminaire was 
borrowed, at the same time as the idea, to describe these 
arrangements. Soon this kind of thing became a modernistic 
inundation, mostly of fixtures badly designed and cheaply 
made. 

Sut the problem of producing distinctly modern lighting 
fixtures was being attacked more seriously from the prac- 
tical side instead of the purely decorative standpoint. Among 
other types brought out were fixtures that consisted of coni- 
cal or pyramidal forms of sheet metal inverted, one within 
another and spaced to permit the light to shine out from 
electric lamps placed inside. This was the inception of the 
louver fixture. The first of these fixtures were perfectly 


AR left: This fixture, recently installed 
in the American Red Cross building in 
New York, is recognized as a most 
significant tendency in modern design 


EFT center: Fixture made entirely of 
metal spinnings and drawn tubes. 
The lamps point downward into the 
cups. A new and functional design 


|_EFT: Sharp and geometrical, but not 
harsh. Properly done, such ma- 
chine-like fixtures are most effective. 
They are in no sense period designs, 
except as they represent the newest 
period of all, which is the present 
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mother-of-pearl composi- 
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fixtures that hangs in the 

luxurious Hotel Georges V, 
Paris, France 


Molded glass and metal 
filigree in shaded light 
fixture. A new showing 


plain, neat and simple. They were used jor lighting depart 
ment stores and other places where efficient lighting that was 
well distributed and diffused was required. Soon, however, 
these fixtures took on a graceful, bell-shape, and were made 
up of out-curving petal-like forms of metal arranged in stag- 
gered rows, so that the inner row of ribs was illuminated by 
light reflected from the inside of those in the outer row, sil- 
houetting alternate ribs effectively while the greater part of 
the light was distributed upward. The louver type of fixture 
was becoming decorative through the shaping, proportioning 
and arrangement of its functional parts. It was without 
period character, but it was very good looking. Now, how- 
ever, it has attained exquisite beauty in the fixtures for the 
American Red Cross building. This has been brought about 
by designing these louver fixtures in the Georgian spirit 
with a fine feeling for composition of line and elegance of 
proportions. They have great richness for they are of gold- 
plated bronze in a matte finish toned slightly with a patine 
and they are enlivened by sparkling pendants of crystal. 
The glass disc fixture with an upturned rim is another 
of the forms that was first used because it distributed and 
diffused the light well and that has been given classic dignity 
and beauty in this installation by means of a simple golden 
metal band in a Greek fret design and a central metal boss 
from which hangs a pear-shaped pendant of faceted crystal. 


HE cylindrical lantern of vertical glass rods shown here 
has also been made remarkably beautiful by the well- 
studied application of Georgian design elements. It is one of 
the fixtures for the American Red Cross Building. Like the 
louver fixture and the glass disc it is entirely modern in 
principle. Efforts made to enrich the earlier examples of 
this type with ornament invented without reference to period 
design, met with some degree of success. It was not, how- 
ever, until an historic source of inspiration was drawn upon 
that the full possibilities of the cylinder of glass rods became 
apparent. Now, ornamented at top and bottom with gold- 
plated bronze detail in the Georgian style and enclosed in 
a decorative period frame work of metal, of the same period, 
that is silhouetted against the sparkling bars, it is superb. 
The fixtures for the American Red Cross Building just 
described, like the architecture of the building itself, mark 
the blending of modern functional elements with traditional 
decorative forms in a manner of design that seems certain 
to become dominant, superseding not only what remains of 
the academic traditionalism that held sway in this country 
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throughout the first quarter oi the present century, but also 
very largely superseding the kind of modernism that has 
attained a certain degree of acceptance in the designing of 
the larger semi-public buildings during the last few years. 

Instead of modernizing candle fixtures and oil lamps to 
transform them into electric fixtures, this new idea is to 
give period decorative character to fixtures designed for 
electric light. This idea will have a tremendous and far 
reaching effect upon lighting fixture design. It is sate to 
say that it is one of the biggest things that has happened in 
this field. 

But there are other trends to be considered in this survey 
and one of the most interesting is that which grows out of 
an effort to make designs particularly suited to machine pro- 
duction, designs that do not call upon the machine to attempt 
what it cannot do well and that make the most of the 
machine's peculiar ability to produce perfect discs, round and 
square tubes and bars, smooth plates with true, square edges, 
and metal cups and flaring shapes in spun metal. It is being 
recognized that these things have a beauty of their own, by 
reason of their mechanical perfection and that from such 
parts objects pleasing to the eye can be built up if the de- 
signs show a mastery of composition and proportion. <A 
design of this kind is seen in the fixture that has a plain 
frosted glass cylinder in the center, surrounded by radiating 
fins and capped by a disc, all of machined metal. Discs and 
rings, also machine made, serve as ornaments at the top and 
bottom. The metal is aluminum. 
shown here makes use of drawn tubes and of metal spinnings 
that, perhaps unintentionally, suggest the form of a thistle. 
The lamps are placed pointing downward within the bell- 
shaped spinnings and their light is reflected upward from 
the inside of the cups towards the ceiling and distributed 
into the room by reflection from the polished metal surfaces 
of the flaring trumpet bells. This fixture is of polished alumi- 
num. Though the two fixtures described are of special de- 
sign, fixtures designed for machine work are in the new 
showing of manufacturers’ lines and some of them are of 
very pleasing appearance. 


Another of these designs 


ROBABLY the most interesting of the lighting fixtures 

recently produced in France are those made for the prin- 
cipal rooms of the two luxurious new Paris hostelries, the 
Hotel Georges V and the Hotel Princip de Gales. These fix- 
tures are composed of crystal beads, rose tinted and amber 
as well as clear, combined iron wrought in slender forms. 
In some instances they show the introduction of nacrolaque, 
a composition of mother of pearl in translucent sheets of 
beautiful iridescent coloring. 

Turning from some of the most costly fixtures to those 
ot moderate price, we find that the outstanding style of de- 
sign represented by several lines in the new season’s showing 
is based on the combination of molded glass shades with 
connecting metal filigree. Metal filigree rising in the center, 
a chain and a canopy complete the general scheme which 
has many variants. The inspiration for these designs has 
sprung chiefly from the magnificent light sources in the 
luxurious French Line ship Ile de France and similar fix- 
tures. From a manufacturing standpoint this vogue means 
the extensive use of moulded glass in these special forms 
resembling the glass of Lalique, and the use of much metal 
casting in filigree designs. Enclosing the lamps in special 
glass ware built into the fixture is one of the most important 
features of this trend—the shaded light fixture idea 

All of the design tendencies noted above affect not only 
the manufacturing methods employed in the lighting fixture 
industry, but also the business of all manufacturers who sup- 
ply specialties, parts or materials to the industry. Just what 
opportunities these trends may open up for any particular 
manufacturer is a matter for him to study with his intimate 
knowledge of his own business and with as clear an under- 
standing as he can obtain of the tendencies in lighting. 
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STEEL CASTINGS— 


LOGICAL method for the electrical consumer to 

follow in evaluating metallurgical processes and their 

resultant products is to use as his yardstick the ex- 
tent to which the electric furnace has displaced the older 
forms of melting and treating. If this yardstick is applied 
to steel foundries and steel castings, it will be found that 
they rate extraordinarily high for in no division of the 
metal products field has the electric furnace better repres- 
sentation and a stronger foothold. The electric furnace 
makes it possible for the steel foundry to eliminate impuri- 
ties, such as phosphorus and sulphur, to a point unattain- 
able with other equipment, so much so that scrap of all sorts 
can be used as an admixture with pig iron, yielding castings 
of the highest quality. 

The outstanding uses of steel castings in electrical manu 
facturing are in parts in the construction of motors, gen- 
erators, synchronous converters, in bases, bearing pedestals 
and spiders for large armatures and revolving fields. The 
weight range of steel castings, being from a fraction of a 
pound to fifty tons, is indicative of a much wider scope of 
potential utilization in electrical products than is now the 
case. Commercial steel foundries usually specialize in either 
large or small castings. Their equipment, organization and 
operation are predicated on tonnage and they constitute an 
entirely different sort of institution from the common gar- 
den variety of jobbing foundry. Their technical personnel 
is trained metallurgically as well as in foundry practice, 
so that heat treatment may function efficiently as a means 
of improving the physical properties of steel castings. They 
understand the peculiarities of different alloys, such as 
those required in the making of high permeability steel 
castings for motor frames and housings, magnetic chucks 
and other electrical parts. 


TEEL casting specialists emphasize that the purchaser 
Soi steel castings buys steel, steel of the same “flesh and 
blood” as rolled or forged steel, rather than a product having 
anything in common with ordinary grey iron castings other 
than that the “birthplace” of both, for want of a more dis- 
tinguishing definition, is known as a foundry. 

Progress in the steel foundry as well as in the market 
for steel castings is indissolubly linked with that made in 
welding methods. Defects in castings that before the advent 
of electric welding would have made necessary their being 
scrapped, such as cracks, blow holes and shrink holes, are 
readily welded up and the casting made just as sound and 
strong as if it had been perfect in the first place. Steel 
foundry welding technique has been brought to a high de- 
gree of efficiency, including in some cases special heat treat- 
ment for the welded face to eliminate any untoward effect 
on machinability. 

Welding has made its influence felt beneficially in another 
direction. It permits, in many cases, of the more economic 
assembly of a number of smaller steel castings into a strong 
structure, resulting in a saving compared with the cost of 
a large single cast unit for the same purpose. Moreover, 
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As Applied to 
Electrical Machines 


HETHER or not it pays to use 

steel castings on any particular 
application depends to a great degree on 
the number of identical pieces that are to 
be used. For special pieces welding may 
be preferable. For complicated shapes a 
combination of welding and steel casting 
may be the answer. For many applica- 
tions steel castings are the only logical 
choice from the standpoint of economy 


in a good many electrical mechanisms welding makes pos- 
sible a judicious combination of welded rolled steel and 
steel castings. 

The processes by which steel castings are made, aside 
from the electric, are the crucible, acid or basic open-hearth 
and Bessemer. Each of these, as well as the electric, has 
several sub-divisions or variations. \s for results, the elec- 
tric furnace unquestionably yields the highest quality of 
steel, but cost of production by the open-hearth and Bes- 
semer processes is lower. The outstanding merit of the 


crucible process, aside from low installation cost, is the 
flexibility of operations which it affords. Some specialists 


contend that in the casting of sundry small shapes the ad- 
vantages of the crucible process outweigh its disadvantages. 





|F more than four of these bearing pedestals are to be 
made, it pays to cast them. If less than four are 
required, the cheapest way out is to arc-weld them 


































































The impressive increase in the number of electric furnace 
installations in steel foundries during the last few years 
tends to prove, however, that gain in quality and uniformity 
over other processes has more than offset the greater initial 
cost and that considerable headway has been made in de- 
veloping operating economies. 

The conventional demands made by the buyer of steel 
castings is that they must be solid, free from holes, true to 
pattern, and that the metal must conform to certain specifi- 
cations under chemical analysis and physical tests. Stand- 
ards governing these requirements have been formulated and 
adopted by the American Society for Testing Materials. 
These cover phosphorus and sulphur content, tensile 
strength, yield point, elongation and reduction of area as 
well as heat treatment and the tests to which the castings 
should be subjected. There are, however, numerous con- 
siderations of vital importance to the individual buyer that 
can not be reduced to binding formulas for all. A casting 
may be sound and true and still not embody the maximum 
of serviceability because the function assigned to it in the 
completed structure was not adequately reflected in the 
pattern. 

Proper pattern design and construction, therefore, are 
pre-requisites of practicable casting production. For pro- 
duction runs metal patterns are indispensable. While large 
castings still call for molds that have to be formed on the 
foundry floor, the scope of the molding machine has been 
greatly extended. It insures uniformity and makes possible 
speed of production resulting in economy. Efficient dis- 
tribution of heads and gates, so that thin sections will re- 
ceive their part and no more of the metal in pouring, 1s 
still a matter of skill. An incompetent molder can set up 
more strains and stresses than heat treatment can eliminate. 

After the casting has been poured and cooled, heads and 
gates are removed. Castings are ground and chipped to 
remove metal fins and jagged edges. Where welding is 
necessary, they are welded and then subjected to further 
cleaning by sand-blast. Annealing follows and from the an- 
nealing oven the smaller castings go to the tumbling barrel, 
receiving further cleaning and a polishing finish. Much 
unnecessary labor in machining can be saved by proper de- 





THis waterwheel generator rotor is cheaper to cast, 


even though there is but one to make. The rotor 
is 25 feet in diameter, and the shapes required were so 
intricate that cast steel proved cheaper than welding 


sign in the first place and by efficient annealing. Of course, 
when the casting buyer seeks the greatest possible tensile 
strength and other physical properties of the highest order, 
and when to obtain these the castings are subjected to 


hardening by more elaborate heat treatment than plain 
annealing, the castings will machine very much like forg- 
ings. 
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OMBINATION of steel castings and welding. 

This is a steam turbine, and contains many pieces 

too complicated to fabricate by welding with economy. 

Parts with cored passages are cast and then welded 
to the rest of the structure 


Progressive steel foundries make it a rule to cast a test 
of every pattern and to “dissect” the test casting by sawing 
it into pieces, so that any possible defects may be discovered 
before quantity production gets under way, tests being re- 
peated until a perfect casting is obtained. 

In the making of alloy steel castings the electric furnace 
offers particular fuel-fired furnaces be- 
cause the atmosphere in the former can be made neutral or 
non-oxidizing and the steel so held under a slag that does 
not act on the alloys. This, however, must not be taken to 
mean that the electric furnace has done away with all of the 
steel foundry’s problems. New ones crop up with the con- 
tinual progress that is being made in the field of alloy steels. 

John Howe Hall, who 18 years ago wrote a comprehen- 
sive book on steel castings under the title: “The Steel 
Foundry,” and who is still very active as a specialist in this 
field, pointed out only the other day in the course of an 
address before the New York Chapter of the American So- 
ciety for Steel Treating, the difficulties encountered in mak- 
ing sound castings from high chromium-nickel alloy steels. 
Increasing demand for these, wherever high resistance to 
corrosion and oxidation is essential, has brought them into 
the foreground of discussion and the problem involved in 
their production are being given much thought. Pouring 
temperatures as well as control of the carbon content in the 
remelting of heads and gates entail a much more compli- 
cated task than is the case with other steels. A good deal 
of trouble, Mr. Hall explained, arises from designers ex- 
pecting that patterns made for brass foundry use will yield 
satisfactory chrome-nickel steel castings, leaving out of con- 
sideration the comparatively low temperatures at which the 


advantages over 
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brass foundry pours its metal, an important consideration. 

This phase of the problem is a nut that the steel foun- 
dries have had to crack in slightly different form for many 
years. To many casting buyers a pattern is a pattern re- 
gardless of the material of which a casting is to be made. 
While it has happened that a pattern for a malleable cast- 





CIRCUIT breaker tank with a cast steel ring being 


welded to its top rim. Warious pockets and 

b:ackets are combined into the single casting. 

It is machined and drilled, then welded to the 
tank, which is rotated by a turntable 


ing could be used for steel casting, patterns for steel cast- 
ings must be designed for that purpose and with the pro- 
cess of steel casting fully understood by the designer. 





Steel foundries are keeping step with producers of rolled 
steel and making full use of the latest developments in the 
alloy field. A chromium-vanadium alloy steel is being cast 
for nitriding. Vanadium comes in for much use because of 
its beneficial effect on the grain structure of the steel. 
Molybdenum also enters into many alloy steel castings. 
Mention has recently been made in the trade press of cast- 
ings being given a thin coating of ferrochrome, the powdered 
alloy being applied to the mold and transferred to the cast- 
ing, endowing it with better resistance to corrosion at high 
temperatures. 

The economies entailed in the use of steel castings in com- 
bination with welded structures formed the theme of an ad- 
dress recently delivered by J. G. Ritter, welding and foundry 
engineer of the Westinghouse Electric & Manufacturing 
Company before the Steel Founders’ Society. Mr. Ritter, 
after pointing out that riveting had been practically elim- 
inated as a method of construction, said the most important 
factor in determining the relative cost of a welded structure 
and a casting was the quantity to be made. If there are 
only a few pieces, the saving of the cost of the pattern 
usually assures cheaper construction in welded steel. In 
quantity production the cost of a pattern is usually the same 
as that of the jigs and special tools required in quantity pro- 
duction of welded structures. 

Although enthusiastic on the economies entailed in the 
welding of rolled steel for numerous parts, Mr. Ritter is a 
thorough believer in the use of steel castings in combina- 
tion with welded rolled steel as the most advantageous in 
the assembling of many units. 

“Very often,” he said, “the cost of a welded structure is 
increased materially because some parts of it are quite com- 
plicated and require a relatively large amount of labor. The 
logical thing to do here is to construct these parts of steel 
castings and then weld them in place. Cast steel with a 
carbon content ot 0.30 per cent and under can be welded as 
successfully as the rolled steel. Higher carbon and alloy 
steels can be used if the proper welding procedure is used.” 

Mr. Ritter is of the opinion that some of the features that 
make welded construction economical, such as simplicity of 
design, can also be used to lower foundry costs and that 
great deal of benefit would be derived if more of an attempt 
were made to assist designers with suggestions to enable 
them to take advantage of modern steel foundry methods. 
This is unquestionably true. 
what 
is being done in the steel foundries and how it is being done 


Electrical manufacturers need to know more about 


and those in the steel foundries need to know more about 
those appplications in which steel castings will give the 
electrical manufacturer the best service for the price he can 
pay and they need to know more about the special properties 
required in different electrical uses. 


Light Beam Casts Television Images 


T ELEVISION, transmitted experi- 

mentally on a beam of light, utilizing a 
wave length of but a billionth of a meter, 
demonstrated recently in the radio 
consulting laboratory of the General Elec- 


transposed 
back into 


which 
waves 


Was 


laboratory into a single photoelectric tube, 


electrical impulses reproduced the image 
with an ordinary television receiver. 


tubes, or electric eyes, instead of the 


the modulated light present-type wire antennae.” 
electrical waves. The The greatest difficulty in television 
today, Dr. Alexanderson believes, is in 


the method of transmission. Radio waves 


tric Company by Dr. E. F. W. Alex- “The work thus far is highly experi- usually follow several paths in traveling 
anderson, accordng to the New York mental, yet some day we may see tele- from the transmitter to the receiving 
Times. vision broadcast from a powerful are station. Each ray following a different 

The electrical impulses were modulated light, mounted atop a single tower high path produces a different image so that a 
into extremely high frequencies on a above the city,” Dr. Alexanderson said. composite image is apt to be blurred. For 


light beam froma high intensity arc. This 
beam was projected the length of 


1027 
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“These modulated waves will be picked up 
the in the homes by individual photoelectric 


this reason television has been tending 


toward shorter waves. 


27 






































































































PLANETARY TYPE 


NON PLANETARY TYPE Fig.3 





1G. 1. Spur gear type speed re- 

ducer. Driving pinion delivers 

the power to three secondary 

gears, to which are keyed small 

gears. These surround a larger 

gear which is keyed to the slow- 
speed shaft 


Fig. 2. Planetary type speed re- 
ducer. See text on opposite page 
for explanation of operation 


Fig. 3. Non-planetary type speed 
reducer. See text for difference 
between this and planetary type 


AST month in these columns was 

shown one way of reducing motor 

speeds to those values which are 
needed to drive the machines you build. 
This was the worm gear reducer. 

And in the January issue were shown, by 
picture and text, different kinds of belts 
for accomplishing the same purpose. Some 
method or other must be used to utilize 
the small, efficient, but high speed motor 
for driving the slow speed machine. And the 
device used must not take up much room 
because, obviously, with a machine having 
its built-in motor, there is not much space 
available 

Last month's article on worm-gear speed 
reducers by no means covered the ground 
so far as the entire gear method of speed 


reduction is concerned. The worm gear 
is just one gear method which is avail- 
able. There are spur gear reducers of 


which there are several types such as the 
the planetary and others involving a train 
of spur gears and internal gears. Then 
there are the right angle gear drives in- 
volving bevel or mitre gears both for 
changing direction and stepping down the 
speed. Then there are helical and her- 
ringbone gears, but more about all of this 
later. 
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Reducing that Motor 


OU make a machine to operate at 


a reasonably low speed. Efficiency 


and price generally dictate a small high 


speed motor. 


How to reconcile them 


in your design—the modern speed re- 


ducer gives the answer. 


And there is 


quite a range of choice 


In all the gear types—and that is true of 


belts and chains as well—there is present 
the factor of space as has already been 
mentioned. 
bears in mind the elements of wear, noise 
and amount of maintenance required. Any 


And in addition, the designer 


one of these types of gear speed reducers 


functions best in some one of these par- 


ticulars. In other words, one may have 


great compactness and yet suffer some- 





[-{ERRINGBONE gears used in 
speed reducers overcome the 
objection of end thrust found in 
the use of skewed teeth. The two 
halves of the herringbone com- 
pensate each other's end thrust 


MODERN design! 
Compact to the 
nth degree. The speed 
reducer is built into one 
end of the motor, and is 
so compact that many 
an untrained eye might 
not notice it is there at 
all. Note even the 
neatness of the welded 
frame. Imagine this de- 
vice in contrast to a 
machine of ten years 
ago designed to do the 
same work 


what from a noise angle. Or the reverse 
may be true. 

Whatever the type of gear reducer used, 
if it is nurchased from a company with a 
good reputation and is, therefore, well 
engineered and constructed, it will trans- 
mit power with very little loss, possess 
good lubrication means and provide a posi 
tive drive. 

First let us look at the spur gear reducer. 
Some manufacturers maintain that 8 to 1 is 
the maximum practical ratio of speed in a 
single pair of gears. That means that to 
obtain the great reduction often needed 
with modern high speed motors there must 
be a train of gears if space is to be saved. 
This has led to the design of speed re- 
ducers involving a train of spur gears, 
one or two of which are internal gears. 

Both for safety and to insure good lubri- 
cation, the gears in speed reducers are gen- 
erally entirely enclosed and operate in oil. 
The gear speed reducer has the advantage 
over some types of reducers of giving a 
positive drive and at the same time a con- 
stant reduction ratio. It is extremely 
economical of space and being enclosed is 
entirely safe for the machine operator. 

The fact that the machine shaft and the 
motor shaft are parallel, and even in some 
type concentric, is often an advantage 
from the space and design angle. An- 
other advantage of the spur gear reducer 
is that it is reversible in its operation. 
This makes this type of reducer entirely 
suitable for use with reversing motors. 
Since the casing is usually leak-proof, 
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lubrication need be attended to no more 
frequently than once in every three 
months, 

3ecause it would be difficult to write 
any clearer comparison of the principles 
of operation of the three general types 
of straight-line speed reducers, the spur, 
planetary and non-planetary, the follow- 
ing eight paragraphs with the three ac- 
companying diagrams, are taken almost 
verbatim from a_ publication of Foote 
Brothers Gear & Machine Company. 

There are several features which are 
common to all types of spur gear reducers. 
Except for some of special design, they 
all are of the straight line drive with the 
driving or driven shaft. All types are 
enclosed and run in a bath of oil. In all 
of them the driving shaft and the pinion 
are integral and the pinion is surrounded 
by two or more secondary gears with 
which they mesh. 

The load is consequently distributed over 
two or more sets of teeth in the second- 
ary gear train which permits of the use 
of much smaller gears and pitches than 
would be possible if a single gear and 
pinion were used to transmit the power. 
This, of course, makes for compactness of 
design and for space conservation. 

With the features above enumerated, the 
similarity ceases. The three 
general types, spur, planetary and non- 
planetary have different means of deliver- 
ing the power to the slow speed shaft and 
of supporting the bearings of the auxiliary 
shafts 


general 


l‘igures 1, 2 and 3 show the principles 


involved in the three different types. 

[f the reader is non-technical in his 
interests, he may well skip the next three 
paragraphs which explain somewhat in 
detail the operation of these three types. 

Operation of spur reducer. It will be 
noted from Fig. 1 that in the spur gear 
type the driving pinion delivers the power 
to three secondary gears which are journal- 
led on jack shafts and to each of these three 
secondary gears is keyed a smaller gear. 
These three smaller gears in turn surround 
a larger gear which is keyed to the slow 
speed shaft. The parts involved in this 
reduction unit are therefore a high speed 





UILT-IN speed reducers are 
now being applied to frac- 
tional horsepower motors. The 
driving shaft can be arranged to 
extend on either end of the motor 
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or| Speed to Usable Values 


pinion, three secondary gears, three 
secondary pinions, and one slow speed 
gear or a total of eight gears. The jack 
shaft bearings are supported in the two 
end plates or one end plate and an internal 
partition in the compound types. It is 
evident that these shafts are likely to be- 
come misaligned when the bearings of the 
opposite ends are in two members which 
are bolted together as the case is closed. 
It should be noted that the final drive to 
the slow speed shaft is delivered at the 
pitch radius of the slow speed pinion and 
the torque arm or lever which gives the 
twisting force to the slow speed shaft is 
the pitch radius of the slow speed gear 
D. 

Operation of planetary reducer. In the 
planetary type, Fig. 2, the high speed 
pinion delivers the power to the three 
secondary gears which have their studs 
fastened in a drive plate, the plate and 
three gears being free to revolve as a 
unit. The three gears mesh with a large 
stationary internal gear fastened to the 
frame and these gears rolling around the 
inside of the internal gear carry the plate 
with them. The slow speed shaft or the 
pinion for the next reduction stage is 
rigidly fastened to the drive plate, the plate 
being keyed to the slow speed shaft. It 
should be noted that the torque arm or 
lever acting on the slow speed shaft is in 
this case the distance from the center of 
the studs of the secondary gears to the 
center of the slow speed shaft and that 
there is some loss of efficiency because the 
rotation of the drive plate is produced hr 
a reaction of the driving gears against the 
stationary internal gear. Considerable 
power is also lost because of the churning 
of the planetary unit as it revolves. In 





the planetary type the parts necessary are, 
the high speed pinion, three secondary 
gears, a stationary internal gear and one 
drive plate—total 6 parts. 

Operation of non-planetary reducer. I: 
the non-planetary type, Fig. 3, the high 
speed pinion delivers the power to three 
secondary or idler gears which rotate ot 


fixed studs fastened to one end plate or to 


a partition cast integral with the frame 
these gears in turn mesh with an internal 





TANDARD 4 hp., two-stage 

motorized heliocentric speed 

reducer, 5000 to 1 ratio. A 

compact unit for wide ranges of 
speed reduction 


Mg 






PDURING the past two years a 

number of motor manufact- 

urers have introduced combination 

motors and built-in speed reducers 
such as this 


ON LARGE machines both the motors and speed reducers can be 
standard units. It is important, however, that they both be de- 


signed into the product. 


This neat installation of motor and speed 


reducer makes it possible for the builder to guarantee the machine's 
performance, because the machine is a unit 
























































gear that is free to rotate. The slow speed 
shaft or the pinion for the next stage of 
reduction is rigidly fastened to the internal 
gear. The torque arm or lever acting on 
the slow speed shaft is in this type, the 
distance from the pitch circle of the in- 
ternal gear to the center of the slow speed 
shaft. The necessary parts are one high 
speed pinion, three idler gears, one internal 
gear—total 5 parts. 

Mention has already been made of the 
use of helical gears in speed reducers. 
These gears, instead of having teeth 
parallel with the shaft, have what might 
be called skewed teeth. In other words, 
they follow the form of a helix. Thus, 
one end of a tooth is more advanced in its 
circular path than is the other. Such 
gears have greater strength than do spur 
gears because more teeth are in mesh at 





one time, as is perfectly evident. It is 
also obvious that this form of gear makes 
for smoother and quieter operation and re- 
duced vibration. 

This type has the objection that there is 
an end thrust. This is overcome in the 
so-called herringbone gear. This gear is 
in effect, two helical gears clamped to- 
gether so that the teeth form a herringbone 
shape. Obviously the two halves of the 
gear oppose one another and give a zero 
end thrust. 

While original herringbone gears were 
actually made by clamping two helical 
gears together, machining methods are 
now available which makes it entirely 
possible to machine the herringbone teeth 
from a single gear blank. 

Inasmuch as the modern electric motor 
combines high power and small size and 





has high speeds, a speed reducer is bound 
to be needed. And so many motor manu- 
facturers are now building a speed reducer 
into their products. This is a great boon 
to the machine designer for he is insured 
a compact power unit which gives him the 
speed he wants without having to go to 
the trouble of providing in his machine 
design a space for a speed reducer. 

There is another type of speed reducer 
entirely different in operation from any 
of those mentioned. It is hydraulic in its 
action and uses oil as a fluid. In essence 
it consists of a variable delivery pump 
operating an oil motor. Pipes are the 
only connecting means between the two 
parts of the unit. This device has the 
novel advantage of an entirely stepless 
control of speeds throughout its entire 
range. 


WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 


sections of the National Electrical Manufacturers Association 





The Range Plan Begins to Blossom 

Preston S. Arkwright, President of the 
Georgia Power Company, a past-president 
of the National Electric Light Association 
and a past-president of the Association of 
Edison Illuminating Companies, has ac- 
cepted the chairmanship of the projected 
National Electric Cockery Council. This 
has been announced by the Joint Executive 
Committee which is representing the Na- 
tional Electric Light Association and the 
National Electrical Manufacturers Asso- 
ciation in the preliminary organization. 

The committee has also announced the 
appointment of the J. Walter Thompson 
Company as advertising counsel and has 
issued a statement defining the objectives 
of this activity and the progress made to 
date. 

An outline of a proposed advertising and 
promotional program as submitted by the 
Planning Committee, of which Joseph W. 
Busch, of Chicago, is chairman, has been 
approved by the Executive Committee. 
Instructions have been issued to proceed 
so as to have the entire program ready for 
operation at whatever time is deemed most 
suitable for its launching. In’ the mean- 
time, the Council itself will be formed 
under Mr. Arkwright’s leadership. He 
will be chairman also of the Executive 
Committee. 

William H. Hodge, Vice-Chairman, point- 
ed out that statements indicating anything 
in the nature of a competitive attack on the 
gas industry were unfounded. The Execu- 
tive Committee adoped a resolution dis- 
claiming that anything in its program is 
directed against the gas business. 

It is pointed out that there are upward 
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of four million household electricity users 
to whom gas is not available. This market 
offers an attractive immediate field for the 
further development of Electric Cooking. 
The three-year plan, looks to this potential 
market for early results, with the gradual 
increase of electricity as one of the modern 
cooking agents in general use throughout 
the country. 

The budget set up includes the contem- 
plated expenditure of about $200,000 dur- 
ing the first twelve months of the activity 
for Electric Cookery advertising in na- 
tional magazines with the use of from five 
to six times this amount in- newspaper 
advertising and other local publicity. Dur- 
ing the second and third years, it is ex- 
pected that the national and local advertis- 
ing expenditures will be increased in line 
with the number of electric ranges set up 
as distribution quota. 

The quotas set up for the three-year pro- 
gram total 225,000 the first year; 325,000 
the second year, and 500,000 the third year, 
which would mean about doubling the 
present number of electric ranges in use. 

All funds employed for advertising in 
anything but local media are to be con- 
tributed by the manufacturers, leaving the 
intensive local effort to electrical dealers, 
merchants, distributors and power com- 
panies. 


Another Action Pertinent to the NEMA 
Range Plan 
The Nema Sections Joint Committee on 
Wiring for Ranges and Water Heaters 
met March 11th to discuss the various 
matters which have a bearing on the cost 
of such wiring. 


Since the service switch, switch and 
fuses or circuit breaker represent the 
largest single item of material cost in the 
residence service, the Committee gave these 
items special consideration. Fusible 
switches rated 60 amperes and of standard 
make vary in price from $5.85 to $10.00, 
depending upon the requirements of the 
local utility company. Standardization 
would result in the lowering of the costs 
of the particular types of switch which 
might be selected as standard types. 

Among other subjects discussed were 
demand factor for residence loads, re- 
vision of the Code rules to permit separate 
service for ranges, methods of grounding 
range frames, conduit sizes for service 
conductors, and a proposal to amend the 
Code so as to permit ranges, water heaters 
and other heavy duty appliances to be sup- 
plied by a single circuit and to be protected 
by a circuit breaker. 

There was consideration given to the 
desirability of permitting of additional 
service in old installations, since in some 
instances, this would be less expensive than 
the removal of the old service for a com- 
pletely new one. Also the question as to 
the advisability of permitting two No. 4 
insulated conductors and one No. 4 bare 
conductor in one inch conduit was dis- 
cussed as a means of cutting initial cost. 

A proposal which seemed to have con- 
siderable merit was that the Code should 
provide for a “bus appliance circuit” to be 
protected by a circuit breaker of the same 
rating as the wire and with no limit to be 
placed on the number of outlets or on the 
amount of permanently installed equip- 
ment of 1,500 to 10,000 watts rating. 
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What the Board Has Been Doing 


Some of the actions taken by the Ex- 
ecutive Committee of the Board of 
Governors are the following: 

Section Name Changed. The Executive 
Committee approved a_ request of the 
Armored Conductor and Metallic Flexible 
Conduit Section to change its name to 
Armored Conductor and Flexible Metallic 
Conduit Section. 

1.A.E.1. Committee. The following com- 
mittee on International Association of 
Electrical Inspector memberships which is 
to devote its attention to the matter of 
Manufacturer Cooperating memberships in 
the I.A.E.I. was appointed. The members 
are: D. H. Murphy, Chairman; D. J. 
Burns, R. S. Edwards, F. C. Hodkinson, 
D. G. Phelps. 

Codes and Standards Committee Personnel. 
The Executive Committee appointed H. G. 
Knoderer of the General Electric Com- 
pany to fill a vacancy on the Codes and 
Standards Committee and the Laboratories’ 
Committee resulting from the death of 
H. R. Sargent. 

N.E.L.A. Executive Committee. C. L. Col- 
lens has agreed to withdraw his resignation 
from the Executive Committee of the 
National Electric Light Association follow- 
ing an action by the Executive Committee 
expressing itself “that it is definitely to the 
interest of NEMA that Mr. Collens continue 
on the Committee.” 


M. & I. Locomotive Statistics. The Ex- 
ecutive Committee approved the request 
of the Mining and Industrial Locomotive 
Section for authorization to write in the 
name of the Association to Hon. R. F. 
Lozier, Chairman of the House Committee 
of the Bureau of Census; and also Chair- 
man Oliver of the Subcommittee of the 
Appropriations Committee, to advise them 
of the value of statistics in this industry 
and to urge the continuance of this work 
by the Bureau of Census. 


Flexible Cord Group. Favorable action 
was taken on the Flexible Cord Group’s 
request to the effect that non-members of 
NeMA, but companies who are affiliated 
with the Trade Extension Movement, be 
included in the existing closed transactions 
procedure. 


The Goss Bill. It was the consensus of the 
Executive Committee that the intent of 
the Goss Bill H.R. 4680 was good and in- 
structed counsel to contact Mr. Goss in 
this regard. The Bill provides that on 
every government job amounting to $5,000 
or over the bidder shall with his bid fur- 
nish the names of all of the sub-contrac- 
tors, supply men, etc., and that the contract 
shall contain a provision for liquidated 
damages in favor of the government if the 
contractor does not use the men specified in 
the contract unless good reason can be 
shown for having done otherwise. 


Uniform Government Contracts. Two bills, 
one in the House and the other in the 
Senate, have been introduced providing for 
uniform requirements affecting government 
contracts. These bills in their present 
form, it is believed, have the objectionable 
feature of giving the Comptroller General 
too much power in that he would have the 
ability to dictate specifications, to select the 
bidder and determine all questions of con- 
struction of contracts. The Committee in- 
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structed that Counsel attend the hearings 
on the bill and endeavor to obtain time to 
present the position of the Association. 

The Dill Bill, The Dill Bill S. 3381, intro- 
duced in the Senate and referred to the 
Committee on Patents, provides: 

“That it shall be a complete defense to 
any suit for infringement of a patent to 
prove that the complainant in such suit 
is a party to any combination (in the 
form of trust or otherwise), agreement, 
understanding, license, or cross license 
relating to or involving the use or con- 
trol of said patent with any patentee or 
other person owning or controlling patent 
rights that are directly or indirectly re- 
lated to or connected with the business 
resulting from the use or control of said 
patent, the effect of which is to sub- 
stantially lessen competition or tend to 
create a monopoly in commerce arising 
out of the use or control of such patent 
or patent rights. 

“Sec. 2. It shall be a complete de- 
fense in any suit for infringement of a 
patent to prove that the complainant in 
such suit is using or controlling the said 
patent in violation of any law of the 
United States relating to unlawful re- 
straints and monopolies or relating to 
combinations, contracts, agreements, or 
understandings in restraint of trade, or 
in violation of the Clayton Act or the 
Federal Trade Commission Act.” 

The Executive Committee reaffirmed a 
previous action it took which is as follows: 

“Whereas, in our opinion, after careful 

consideration, the Dill Bill (S.3381) 

would weaken the beneficial effect of 

the Patent Laws solely in the interest 
of infringers; and 

“Whereas, the primary object of the 

Patent Laws is to make available to 

the public new and improved devices 

which it did not have before, and 

“Whereas, the reward to the inventor 

although incidental to this primary 

object, has been so effective in stimu- 
lating invention that the United States 
leads all other countries industrially ; 

“Resolved, by the Board of Governors of 

National Electrical Manufacturers 

Association that the Dill Bill (S.3381) 

is unjust and inequitable, and, if en- 

acted into law, would seriously impair 
established property rights in patents 
to the detriment of inventors and in- 
dustry, inject into the trial of patent 
infringement suits, now sufficiently 
complex, new and difficult issues, prac- 
tically prevent the issuance of tempor- 
ary injunctions in patent infringement 
cases, and cause widespread loss to in- 
nocent workmen and other members of 
the public, and therefore should be 
vigorously opposed, and that a brief 
setting forth the grounds of opposition 
should be filed with the Committee on 
Patents of the United States Senate.” 


A Handbook on the Code 


A book has been published to enable the 
user to grasp the plan, scope and purpose 
of the National Electrical Code require- 
ments, to present discussions of the rules 
wherever this clarifies them and to make 
the practical application of the rules clear 
and easily understandable. This book which 














































































bears the title, National Electrical Code 
Handbook is by Arthur L. Abbott and is 
published by the McGraw-Hill Company. 

All requirements of the Code are in- 
cluded in this Handbook, but have been 
grouped according to the subject to which 
they apply. Every Code rule has been 
made clear and explanatory comments, ex- 
planations, diagrams and sketches have 
been inserted as needed. Some rules have 
been restated where the meaning could be 
brought out in a more simple manner. 

First the Handbook describes the func- 
tions of the National Electrical Code. 

Second, it makes the rules clear with il- 
lustrations and applications by explaining 
and simplifying complicated rules. 

Third, it groups the rules according to 
subjects. 

Fourth, it includes cross references and 
an index to facilitate comparisons of any 
Handbook paragraph with the related para- 
graph in the Code. 

Fifth, it provides a practical means for 
systematic home study of the Code. 

Mr. Abbott is recognized as a foremost 
authority on the National Electrical Code 
and this Handbook will be found very 
useful to those who have occasion to use 
the Code. It contains 460 pages, 5% by 8, 
price $3.00. 


Recent Activities of the Refrigeration 
Division 

The Grigsby-Grunow Company has 
recently, joined the Division and is repre- 
sented by Don M. Compton and W. G 
Peirce, Jr. Mr. Compton will serve on 
the Commercial Practices Committee. 

C. D. Taylor of Westinghouse has re- 
signed and has been replaced by C. B. 
Graves of the same Company. Mr. Graves 
is serving on all Division Committees 
with the exception of the Industrial Re- 
search, Codes & Ordinances and Technical 
Committees. 

J. A. Harlan, Vice President in charge 
of sales of Frigidaire has resigned and 
has been replaced by H. W. Newell, who 
succeeds him on all Division Committees. 

The Division Chairman appointed Henri 
Brysselbout, Copeland; R. W. Sinks, 
Frigidaire; and R. S. Cosgrove, Westing- 
house; to serve on the Industrial Research 
Committee. 

A Code of Ethics has been developed by 
the Commercial Practices Committee and 
approved by the Division. This Code has 
been printed through the courtesy of the 
General Electric Company and made avail- 
able in quantity to all Division members. 

Compilation of the Division’s statistics 
was completed by NEMA Headquarters and 
was released generally to the members and 
press and is being furnished monthly to 
Division members and to the Department 
of Commerce. The statistics are being 
broken down further into figures by 
states and are being furnished regularly to 
the N.E.L.A. Refrigeration Bureau. 

Serious consideration has been given the 
need for a plan and personnel to handle 
and distribute publicity for the Refrigera- 
tion Industry. The subject has been as- 
signed the Division’s Industrial Research 
Committee whose membership will be 
augmented by the publicity managers or 
members of the publicity departments of 


(Cencluded on page 44) 
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on Steam 


lectrical Products Widely 


Railroads 


OST everything about a steam railroad is now electrically 

operated except the locomotive. Electricity automatically 

stops the steam train if it runs through a red signal. Electricity 

lights the train, cools the cars, refrigerates freight cars, prevents 

ice from “‘sticking’’ switches, provides the nervous energy for 

signal systems, controls the switching of cars on sidings, and 
even floodlights the yards 


By Morgan Farrell 


LD ideas of railroading die hard in the public mind. 

The man in the street thinks of train handling as 

something done by muscular tower men hauling at 
levers to set semaphores, switchmen jumping off trains to 
open switches, freight hands riding cars on a siding to set 
their brakes. The rest of the intricate mechanism by which 
train movements are controlled remains a dark mystery. 

It may, therefore, be somewhat of a revelation, even to 
readers well-posted in their own lines of endeavor, to learn 
how completely a first-class trunk line has come to depend 
on electricity to do all its work except to haul cars. That is 
another story, however, since motive-power electrification 
so-called, is no longer a problem of engineering but of eco- 
nomics. 


OT so the electrification of about every other piece of 

equipment used in railroading that requires power, 
however infinitesimal in amount—the aim of leaders among 
rail operators is to make automatic machines of their roads. 
Electricity lends itself to practically every element in this 
automatization. The major roads know this and are scouring 
the field for new ideas in electrical equipment to meet their 
requirements. It is no longer a case of selling reluctant or 
closed minds, graduated from the mechanical school, on the 
superiority of an electric device to do a job, but of finding 
the device to suit the application eagerly presented by the 
railroad men. The Chief Electrical Engineer of a Class A 
road is an important figure in the organization. His task 
is to find more electrical applications to replace human effort 
and judgment in all that pertains to the operation of trains. 
And they are doing a thorough work of it. How thorough 
can be best shown, perhaps, by outlining the present uses of 
electricity throughout a big system, like that of the New York 
Central, Pennsylvania, Baltimore and Ohio or Chesapeake 
and Ohio—the Big Four of American railroads. 

The plant necessary to the functioning of a railroad may 
be divided into: 

(1.) The rolling stock, locomotives, freight and pas- 
senger cars and special equipment as cranes, dynograph, 
construction refrigerator, fish and live-stock cars. 

(2.) The trackage, signals, switches, movable bridges, 
communication and train control systems. 

(3.) The yards, including all items in (2) and car 
retarders, snow-melters, cranes, scales, floodlights, charging 
panels, pumping systems, car-washers, vacuum cleaners. 

(4.) Terminals and stations including items in (2) and 
(3) and freight, baggage and mail handling equipment. 

In the plan of railroad organization, the Operating De- 
partment is solely responsible for moving trains out of the 
terminals, over the trackage to other terminals, with sche- 
duled stops in between—all on time to the fraction of a 
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minute. All other departments serve or defer to the Opera- 
ting one—Maintenance of Way keeps the track in order, Sig- 
nal keeps the block system perfect, Motive Power delivers 
well-groomed engines, Car Shop keeps the rolling stock roll- 
ing, Traffic tells continuously how much freight and pas- 
senger business must be carried and so forth. 

Now all these hundred thousand co-ordinated activities of 
each day used to be started by word of mouth and executed 
by touch of hand. Just visualize what that means. Six hun- 
dred trains a day thunder over one main division of the New 
York Central. Imagine the wild flight over the line and 
the intricate movements in the yards depending on the punc- 
tuality, memory or stamina of men! It long since became 
impossible and the roads started on the search for mechani- 
cal ways to do everything that had to be done on a railroad. 
It was not long before they discovered that the only power 
flexible enough for their purpose was electricity. Since then 
the growth in its use in railroad operation has been pheno- 
menal. Let us look at the principal applications taking them 
by plant divisions: 

First of all comes the rolling stock. A steam locomotive 
would seem to be about the last place where electric energy 
would find much use. But it does—not in doing the heavy 
work, for steam is right there for that, but in acting as the 
brain that automatically controls the 4,000 indicated horse- 
power of a 300,000 pound locomotive. 


MOST interesting electric device is the automatic stop 

which brings the train to a halt if it passes a yellow or 
red light. The engineer may have succumbed to heart-failure 
but the train stops just the same. The principle of opera- 
tion is this: The locomotive carries a shoe having two poles, 
one wound with a coil forming a closed circuit, with a con- 
tinuously running generator on the engine and one with 
another coil forming another closed circuit with a series of 
relays whose ultimate action is to set the airbrakes when 
this second coil is energized—as by induction from the first 
coil. This induction occurs when the locomotive shoe passes 
over a wayside inductor, at the foot of a block signal sup- 
port, so arranged that it allows a flux to flow through it 
from the above mentioned generator coil into the relay 
operating coil only when the signal light is yellow or red. 
This sets the brakes and stops the train. If the signal is 
green the track inductor coil is short-circuited so that no 
flux can be built up in the split second in which the engine 
half of the induction circuit shoots over it. 

Another ingenious safeguard system reproduces the block 
signal lights, in the cab in front of the engine-driver, so if 
he passes a bank of signals, he still has a record of what they 
showed before him. Here the two poles of an inductor on 
the engine ahead of the foremost wheels, are actuated by a 
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are rapidly equipping all loco- 


current flowing in the rails. The 
peculiarity of this rail current is that 
it is interrupted 80, 100, 120 or 140 
times a minute according to which 
signal light circuit supplies it, green 
yellow, or red. It is done through a 
motor-driven cam in the rail-energiz- 
ing secondary circuit of a _ trans- 
former whose primary is in the signal circuit. Selective 
relays in the cab turn on the light of a color corresponding 
to the signal. 

Of course, all the locomotive lamps in the cab, at the front 
and rear, at gauges, and in the headlight, are electric. So 
are the signals from the train conductor and the pyrometers 
and some other instruments in the cab. In fact, 
ments are still under way to develop radiophone communica- 
tion between the locomotive and the train. The special value 
of this would be on long freights when the caboose is often 
almost a mile behind the engine. 

Here are some figures indicating the magnitude of elec- 
trical demand for the train stopping equipment alone. Total 
number of miles of track in the United States so equipped, 
20,222; locomotives 9,990. The New York Central alone 
uses 5,063 track inductors in 1,120 miles of road and 5,549 
inductors in 2,105 Further equipping must 
continue on all roads as it has been ordered by the Inter- 
state Commerce Commission. There are 61,000 locomotives 
in service. 

Coming now to the electrical equipment of cars: All pas- 
senger cars on through and suburban trains of first-class 
roads have an axle driven generator to supply current for 
the deck and side-bracket lights and the electric fans, with 
a storage battery and a fused and switched control panel, or 
two. 


experi- 


locomotives. 


for baggage cars, 
for mail cars and 4 KW. for 
The lighting system is 32 volt, 2 wire and the stor- 
age battery 16 cell with a capacity of 300 amp. hrs. Most 
cars have two fans, Pullmans at least four. Radio and ser- 
vice outlets for various heating devices are likely to be seen 
more often when some more suitable form of generator is 
found. There are 54,000 coaches and 10,000 Pullmans in 
operation, so the total amount of electrical equipment is 
impressive enough as it stands. 

The rapidly spreading tendency toward atmospheric con- 
trol in long-distance passenger cars in introducing more uses 


HE generators are usually 1 KW. 
KW., for coaches, 3 KW.., 


diners. 
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motives with automatic stopping de- 
vices (see illustration bottom Page 36). 
Nearly ten thousand locomotives in 
the United States are equipped with 
automatic stops, and more than twenty 
thousand miles of 

equipment installed 


ior electrical equipment. The heat 
regulation has been by electro-thermo- 
stat for time, but comes 
humidity and summer coolness con- 
trol. This calls electro-thermo- 
stats and regulators, motor-driven re- 
frigerating-gas circula- 
ting pump and pressure and exhaust 
with the needed automatic control panels, circuit 
breakers and other protection. 


some now 


track have the —_ 


compressors, 


tans, 


The only classes of freight cars requiring any appreciable 
electrical equipment are the refrigerator cars and the live- 
fish The trend is toward individual 
plants in each car, to the exclusion of icing. Whatever sys- 
tem is used, it will be electrically operated. Great quantities 
of fish are shipped alive in cars containing tanks of water. 
The unfortunate fish are wedged in so tightly that they 
must be kept alive by blowing plenty of air through the 
water. 


cars. refrigeration 


This is effected by automatic, motor-driven air-com- 
pressors carried on the cars. 

So much has electricity become a most essential element 
of rail operation that a 2,200 volt pole line is now a regular 
feature of a right-of-way of any importance. It supplies 
power for the block system. The latest form of system now 
being installed by the big roads has only colored lights of 
piercing brilliancy, even in the daytime. Semaphores and 
all other solid visual signals are being discarded. So is the 
signal bridge and the signal tower. 


HE lights are placed, as far as possible, at the side of the 

track in line with the engineer’s normal outlook. Con- 
centrated filament bulbs are located at the foci of the para- 
bolic reflectors so that the effect is that of a searchlight beam 
sent through the colored glass. There is a second or emer- 
gency bulb near the first in each signal light. If the first 
burns out, the second comes up automatically to full brilli- 
ancy from a dull heat. Current is supplied by the 2,200 volt 
line along the track. It is transformed to 32 volts or more 
at each set of signals. This means a transformer unit, pro- 
tection, leads and mounting at each signal group. In 1930, 
the New Haven installed these signals on some 300 miles of 
track, part of it for two-directional operation; the Northern 
Pacific put in 1,000 miles and other roads in proportion. The 
work has just begun and the recovery of the rail business 
will see it continued on a great scale. 

No more radical changeover in the operation of railroads 
has been brought about by the application of electricity than 

















































































in the method of switching by remote control. One recalls the switch tower near each 


group of switches (a yard of any size had a half dozen of them) and the pipe-rods 


on rollers running from the foot of the tower to the switches to throw them. A tower 


man got plenty of exercise in those days. 


Now the work is done electrically by motor-driven rack-and-pinion devices. Apart 
from the labor-saving, the enormous advantage of this system is the remote control 
it makes possible. A movement of trains in a big terminal yard is controlled from 
a small room which may be located anywhere. In practice it usually overlooks the 
neck of the yard but the tower men pay little attention to the passing trains which 
have been already reported to them. They merely set moving small levers (a survival 
of the old way) which create a crooked string of green lights on a map of the yard 
hung up in front of them, indicating the track they cleared for an incoming limited. 


The modern yard layouts are not as complex as one 
would think, but even at that, a terminal like the Grand 
Central has thirty-six tracks on the upper and eighteen on 
the lower level, including four suburban loops. The total 
number of switches is about three hundred. 

One of the essentials of a system of centralized train con- 
trol is a means of communication, part of which must be re- 
cording. Of course, a railroad has its inter-communicating 
phone system in the terminals and private lines to outside 
points, but a surprisingly large amount of railroad com- 
munication is done by telegraph. It looked for a time as 
though this might be on the decline. Then the advent of the 
teletype brought it into greater usefulness than ever. A 
written order is always better than an oral one—in rail- 
roading it is a matter of life and death. 

So now the switch and signal towers are no more. Some 
of them are used for the indispensable train checkers whose 
whole job is to watch each train go by and click out his re- 
port, which is run off on the teletype and cleared to the dis- 
patcher, who thus has a perpetual record of the position of 
every train in the division. 

The telautograph is used in the stations for communica- 
tion between the dispatcher’s office and the train announcers. 
Some roads use it for other purposes. 

Outside of these various electrical applications, the classi- 
fication and storage yards have some interesting ones. First 
of the newest devices in importance is the car-retarder. This 
is an electrically operated steel strip, twenty feet long or so, 
between the rails. It can be moved in close to the head of 
the T-rail so that it grips the flange of a wheel moving into 
the space between strip and rail, thereby slowing down or 
stopping the cars. 


adder track to slow down the cars entering the branch 
tracks, thus eliminating the need of a “rider” on each group 
of cars to stop them. Undoubtedly their application will be 
extended. 

They are remotely controlled by the switch operator in a 
tower on the “hump.” The train boss gives him a teletype 
slip showing the break-up of a train. The operator then 
pushes a series of buttons and pays no further attention, 
until he is needed again. Incidentally, all. operators’ and 
checkers’ towers are fitted with loud speakers so that dis- 
patchers’ orders are broadcast either by wire or radio. 

It has happened so often that whole yards were tied up by 
the switches freezing in a sleet storm or sudden drop dur- 
ing a thaw, that the up-to-date terminal has all switches 
equipped with electric snow-melters. They are merely re- 
sistance coils inside a steel box or pipe which adjoins the 
switch points and their mechanism. 

Then there are other items of electrical yard equipment 
now considered indispensable, though new enough. 

There is the floodlight system for storage yards. A good 
many roads discovered the usefulness of this kind of lighting 
during the war for the prevention of accidents, injury, and 
theft, and have kept it ever since. Concentrated filament 
250 w. bulbs are the latest practice. 

Passenger and Pullman car storage yards are equipped 
with storage battery charging sets and panels. Usually 
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A‘ present, they are placed at the switches from the 
l 


Electrically operated steel 
strips, twenty feet long, be- 
tween the rails. These can be 
moved in close to the head of 
the T-rail so that the flanges 
of passing wheels are gripped 
and the cars retarded. They 
are placed at the switches 
from the ladder track to slow 
down the cars entering the 
branch tracks 


several tracks are fitted out as charging stations and the 
trains left on them only long enough for their batteries to 
be replenished. 

American roads are experimenting with car-washers, with 
some success. The car is pulled slowly by conveyor, through 
a tunnel-like shed, in which are series of sprays, which strike 
all parts of the car with great force. These are followed by 
motor-driven brushes, rollers and squeegees which finish the 
cleaning. 

Vacuum cleaning is still done by portable, small-motor 
machines, driven from outlets in or outside the cars. Central 
plants have not been very effective because too much train 
movement is necessary since only special tracks would be 
fitted. 

Electric pumping systems, mostly automatic have become 
essential features of the enormous freight yards now being 
constructed. The pipe runs are so long that pumps are 
required to reinforce gravity pressure to supply overhead 
storage tanks for locomotion supply, car drinking water, 
and live stock. 

Coming now to the railroad terminals: Most of the elec- 
trical equipment has been discussed already, but there is a 
highly important classification that is well worth passing 
notice—especially as its possibilities are far from fully ap- 
plied. We mean handling equipment for passengers, mail, 
express and freight. 

Of course, the electric baggage trucks and the gasolene 
and electric trailers for trains of baggage and freight trucks 
have been in use for some time. But the really surprising 
lack that impresses an industrial engineer, for instance, is 
that of use of continuous handling systems, even for applica- 
tions forswhich they are most obviously adapted. 

Apron conveyors are used in the Pennsylvania Station in 
New York to transport packages as between check-rooms 
on one floor and delivery points on another. They are also 
used in the Grand Central for handling mail between the 
tracks and the adjoining Post Office. Doubtless they find 
similar applications elsewhere. 

Everywhere we turn, electrical products are being applied 
to make steam railroads efficient and safe. Leaders in the 
railroad field have their eves on the electrical manufacturer, 
looking for new products to improve railroad operation. 
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Electrified 


About the only way an 
electric railroad can be dis- 
tinguished from a steam 
road is by the third rail and 
the rolling stock. Opera- 
tion of the two kinds of 
roads is essentially the 
same. About the only 
thing on a steam train that 
isn’t operated electrically 
except the locomotive is 
the air-braking system, and 
this system is the same as on 
an all-electric train 
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Electrical Products on Every Side 


At the far end of the car are two electric fans. On the sides and the 
ends of the car are two different kinds of bracket lights. For each 
table there is a portable lamp with its outlet. One can imagine look- 
ing through the walls to the wiring required for this diversity of electric 
service. Some of the newer cars are now equipped with air condi- 
tioning equipment, such as that shown in the illustration at the bottom 
of Page 37. If we look closely we will find outlets for radio sets 
On this same train is a barber shop with electric clippers and massag- 
ing machines. Power for these things comes from a generator that is 
run from the axle. On the platform of this car is a panel board 
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Floodlighting 


The modern steam railroad yard 
is floodlighted with lights set on 
tall standards. There is an abun- 
dance of light, which facilitates 
operation and eliminates thiev- 
ing prowlers. Dark corners are 
lighted by outdoor reflectors 






Gone is the Semaphore 


Familiar semaphore signals are 
rapidly passing from the railroad 
picture. Why? Because in- 
genious electrical men have de- 
vised signal lights and reflector 
equipment that makes signal 
lights clearly visible in the 
brightest sunshine 
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Automatic Stop 


Below: Elements of the auto- 
matic stop, now accepted as 
standard equipment on the prin- 
cipal railroads of the country. 
This equipment makes it virtu- 
ally impossible for a train to run 
through a yellow or red signal 
light. Should the engineer drop 
dead, still the train would stop 
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Instrument Board 


This is what greets the eye of the 
modern steam locomotive en- 
gineer. Notice the electrical 
instruments, such as the super- 
heater pyrometer (No. 12), the 
order light switch (No. 19), and 
the train control acknowledging 
contactor (No. 30) 


Power for Better Air 


Below: Axle-driven three-brush 
generator for use in the air con- 
ditioning plant now being in- 
stalled on seventy-eight passen- 
ger cars of the Baltimore and 
Ohio Railroad. The generator is 
similar in principle to that used 
on automobiles, and operates in 
conjunction with a high capacity 
storage battery 
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Air Conditioned 


Below: Plan and elevation of 
one of the new B & O air-con- 
ditioned passenger cars. The 
combination of axle-driven gen- 
erator and high-capacity storage 
battery permits each car system 
to operate independent of the 
position of the car in the train. 
Notice the amount and variety 
of electrical equipment used in 
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Three Advantages of Self-Fluxing 
Brazing Alloy 


i 
—" 


1. It eliminates a separate Auxing element, 
which is desirable on joints where surfaces 
do not allow use of powders or liquids 


Pr 
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2. It reduces the labor expense usually 

required to prepare surfaces to be brazed. 

Mechanical and dipping operations are 

eliminated. The self-Aluxing alloy acts on 
the surface as a self-cleaning agent 


3. It is lower in cost than ordinary materials 


1G. 1. Above. Resistance 

welder with graphite elec- 

trodes making copper joints 

with ribbon form of self-flux- 

ing alloy. Pressure and heat 
are easily controlled 


Fig. 2. Right. Brazing end 
connections of stator wind- 
ings by means of hand tongs. 
Current controlled by foot- 
operated push-button.  In- 
candescent method employ- 
ed, using ribbon and rod 


IG. 3. Brazing end con- 

nections of squirrel-cage 
rotor of induction motor by 
incandescent method. Rib- 
bon form of self-fluxing braz- 
ing alloy is used between 
rims and bars. Fillet braze at 
the edge of the joint requires 

the rod form of alloy 
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Brazing Electrical Connections 


with a Self-Fluxing Alloy 


HE ideal method of applying flux to any brazing or 
welding work is to have the flux a part of the brazing 
or welding material. 

An improvement in joining copper to copper or copper 
base alloys has been developed which is of much interest to 
those engaged in the art of brazing and welding. 

The key to this new process is in the use of the new self- 
fluxing phosphorus copper alloy. This alloy is composed of 
copper and phosphorus, the copper forming the alloy base 
and the phosphorus acting as a flux. It is known as Phos- 
Copper brazing and welding alloy and is made in two differ- 
ent compositions which have been adopted as standard by 
Westinghouse. These can be used on most all types of 
joints. The one alloy is made from 4 to 6 per cent of phos- 
phorus while the other alloy contains from 6 to 8 per cent. 
It is manufactured in four sizes; viz., ribbon form 0.015 
thick, and rods 1/8“, 3/16“ and 1/4” dia. by 36% long. The 
ribbon form is of the 4 to 6 per cent phosphorus while the 
rods are from the 6 to 8 per cent. 

It has been found that the higher content of phosphorus 
gives better amalgamation, penetration, and fusion pro- 
perties, with a lower welding or brazing temperature. How- 
ever, the lower 4 to 6 per cent phosphorus in the ribbon form 
works to better advantage on certain classes of work where 
less fluidity of the alloy is desired. 

Phos-Copper begins to melt at approximately 700° C. 
(1292° F.) and becomes extremely fluid at 750° C. (1382 
F.) for the rod and 800° C. (1472° F.) for the ribbon form. 

There are many applications for the use of Phos-Copper 
on copper and base alloys. Good joints have been made 
with it in joining copper and copper, copper and bronze, 
copper and brass, bronze and bronze, bronze and brass, and 


other combinations. Joints made by brazing copper or 


copper base alloys to steel with Phos-Copper, at times may 
result in brittleness at the union in which it would be prefer- 
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RDINARILY brazing requires con- 

siderable time,labor and trouble clean- 
ing the surfaces to be brazed. The Westing- 
house Company has now standardized on a 
self-fluxing brazing alloy that not only 
eliminates this cleaning process but also 
eliminates fluxing with powders or other 
agents. This alloy is a combination of 
phosphorus and copper, the phosphorus 

acting as the flux 


able to make simple tests to determine whether 


strength is satisfactory. 

Phos-Copper can be used as a substitute for silver 
and other expensive materials and in many cases shows 
decided savings. It can be used on heavy copper joints where 
mechanical strength or high electrical conductivity is re- 
quired. 

Some of the advantages of Phos-Copper over silver solder 


joint 


solder 


and spelter alloys may be enumerated as foliows: 

1. Elimination of a separate fluxing element which is 
highly desirable, especially on joints where surfaces do not 
allow powders or liquids to be readily applied. 

2. Expense reduction in labor to prepare surfaces to be 
brazed. Phos-Copper acts as a self-cleaning agent and, ex- 
cept for extremely dirty surfaces, 
operations may be eliminated. 

3. Low cost of Phos-Copper. 


mechanical or dipping 


The type of joint determines which grade of Phos-Copper 
should be used. The ribbon form is especially convenient 
in brazing lap type joints of medium area. The ribbon n 
be inserted while assembling the work, as in this type 
The 1/8 and 1 


inch rods before mentioned may be used for fillet 


joint, less flowing qualities are required. 


IG. 4: joints like this were 
made by a process sim- 
ilar to the wiping of lead- 
pipe joints. In the new process 
the coils are assembled so that 
the ends are accessible to the 
operator. Carbon blocks are 
then arranged around the joint 
so that the rod form of brazing 
alloy, while in the molten 
state, is held or dammed up 
until enough heat is applied to 
amalgamate or fuse the alloy 
throughout the joint 









































































where a larger amount of brazing material is required. 

Phos-Copper can be used for brazing copper heating coils 
and automobile radiators and has proved very satisfactory 
on thin sheets of copper where it is difficult to braze with 
other materials. Due to the self-fluxing properties of Phos- 
Copper, joints can be made in places which are inaccessible 
to brazing and welding alloys that require an additional flux- 
ing agent. As the heat at the joint is brought up to the 
melting point of Phos-Copper, this alloy will flow in crevices 
alloying and penetrating to every part to be joined. 

There are many different ways of applying the heat to 
fuse Phos-Copper. The incandescent method is very good 
for making joints used on electrical apparatus. Three illus- 
trations of this application are given in which it is to be 
noted that pressure is applied by tredle as in Fig. 1 by hand 
pressure on tongs, Fig. 2 or by compressed air, Fig. 3. 

The ribbon form of Phos-Copper is especially advantage- 
ous in this method of brazing. A piece cut slightly larger than 
he joint area is placed between the pieces to be joined and 
clamped between the graphite jaws as illustrated. By the 
passage of current through the high resistance graphite 
jaws, high temperatures are generated sufficient to fuse the 
ribbon phos-copper and unite the parts into a solid bond. 
Current is controlled either by hand or foot operated push 
button. Where additional reinforcement is required, such 





Fig. 6. Joints made by the use of copper alloy and 

the carbon arc. It is a bit more difficult for the 

operator to make joints in this way than by the 
incandescent method 


as a fillet, it is recommended that the rod form of Phos- 
Copper be used as shown in Figs. 2 and 3. 

The carbon are method has also proven very efficient for 
making electrical connections in transformers, regulators, 
motors, etc. Formerly these joints were made with soft 
solder, the operation being similar to the wiping of a lead 
pipe joint. The copper coils are assembled in place and are 
so arranged that the ends of the coils are accessible to the 
welding operator as illustrated in Fig. 4. Carbon blocks are 
arranged around the joint so that the rod form of Phos- 
Copper, while in the molten state, is held or dammed up 
until enough heat is applied to amalgamate or fuse the Phos- 
Copper throughout the joint. In most cases, this must be 
done with the work in a horizontal position so that the Phos- 
Copper does not run away. 

Figs. 6 and 7 show joints made with the carbon arc. It 
is perhaps more difficult for the operator to make a good 
joint with the carbon arc than with the incandescent method. 
With the latter method, heat is applied from the incandes- 
cent graphite blocks until the alloying material is melted and 
runs to all parts of the joint; but with the carbon arc method, 
the operator plays the arc stream over the copper until he 
has heat enough in the joint so that the Phos-Copper will 


40 





Fig. 5. Pressed tube terminals with cable 

and rectangular conductors brazed with 

copper alloy rod using oxy-acetylene 
welding torch 


adhere properly. The success of this method of brazing or 
welding with Phos-Cooper lies in getting enough heat into 
the copper before applying the brazing alloy. Otherwise, it 
will simply flow over the metal making a poor joint. 

It can be used by the metallic are process provided heat 
is first applied to the copper by some other means, such as 
the carbon arc or oxy-acetylene torch. When using Phos- 
Copper in the metallic form, reversed polarity should be 
used; i.e., the ground or work should be negative, and the 
electrode the positive side. Fillet welds can be made and 
very good results can be had with butt joints. The work 
should be held in a horizontal plane and carbon blocks used 
on the ends of the vee. In making butt welds, the ends need 
not be beveled more than 30 degrees included angle and less 
if the area can be heated sufficiently to cause the alloy to 
flow to the bottom of the joint. It has also been found that 
a joint is much stronger and will heat up less when heavy 
currents are passed through if only a small amount of the 
alloy has been used. 

Another method of bringing the copper to the fusing point 
of Phos-Copper is by means of the Oxy-Acetylene flame. 
On joints that cannot be taken to the machine for brazing 
due to the design or the size of the apparatus, good results 
can be had by heating the joint and applying the Phos 





IG. 7. Another joint made by the use of the 

carbon arc. This brazing alloy can be used by 

the metallic arc process provided heat is first applied 

to the copper by some other means, such as the 
carbon arc or oxy-acetylene torch 
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Copper similar to brazing operations done with other ma- 
terials. The rod form should be used for this type of work 
on account of it being more fluid at certain temperatures. 
The Oxy-Acetylene method of heating is very desirable in 
brazing, heating, coils and automobile radiators. 

Joints may be made with the ribbon form alloy, using the 
torch, provided pressure is applied to the joint, either by 
means of a pair of special tongs or other clamping device. 

Fig. 5 illustrates brazing of copper terminals to insulated 
leads and cables. Note the opening in tubular section of 
the terminal. Through this opening, the rod alloy is fed 
building up the joint as shown. It has been found advisable 
to form the ends of the cable in step-like fashion, thereby 
presenting maximum fusible area and improving mechanical 
and electrical characteristics. 

It is well to keep in mind that in fitting copper joints 
together for incandescent brazing, a close fit at lapped areas 
is very desirable as only a thin film of Phos-Copper is needed 
to give a strong and sound joint. However, the shape of 
joint and the method of brazing to be used should determine 
the kind of joint to be made. 


In comparing self-fluxing Phos-Copper alloy to other 
types of brazing materials which use chemical mixtures 
mechanically applied, there are a number of outstanding rea- 
sons as to its advantages of which the following are out- 
standing :— 

1. Obvious advantages of a self-fluxing bonding agent as 
Phos-Copper as compared with other materials which re- 
quire the use of additional fluxes. 

2. Free flow and amalgamation into hollows and cre- 
vices of joints difficult to reach with forms other than Phos- 
Copper. 

3. Human element minimized. Operators easily trained 
to observe fundamentals of successful performance. 

In conclusion, care should be taken to observe that joint 
temperatures are approximately 800 to 825° C. (1475 to 
1500° F.) or until Phos-Copper is well fused. Over-heating 
is of no benefit to the joint. 

Color is a good guide in judging temperature. The opera- 
tor’s judgment of color should not be affected by poor 
lighting conditions. 








Tre grinding wheel on this machine (No. 12) is 

driven by a 3600 rpm., 732 hp. motor which is 

mounted on the wheel side and belted by a single 

belt to the spindle. A\n idler gives proper contact 
and adjustment 


UR three most widely used chucking grinders are 
made for individual motor drive, and every effort 
is made to secure the best balance practicable. 
Because of the speed requirements we use a 3600 R. P. M. 
motor for our wheel drive unit, purchasing rotor and stator 
of the drawn shell type and building these into a special 
motor frame which is pivoted to take care of belt stretch. 
The rotating parts of these motors of course have to be 
balanced very accurately to eliminate all vibration and as 
they run at comparatively high speeds they must be properly 
ventilated. To show how these conditions have been met 
it will be best to describe just how two of our machines, the 
No. 12 and No. 24 semi-automatic hole grinders, have been 
motorized. From the illustrations it will be apparent that, 
with all of our machines, the work is held in a chuck having 
a separate drive from that of the grinding wheel. Further- 
more, the grinding wheel slide, as the pictures show plainly, 
is suspended from a cylinder which permits of cross feed and 
longitudinal feed in the same adjustable bearings. 
The grinding wheel on the No. 12 machine is driven by 
a 3600 R. P. M., 7%4 hp. motor which is mounted on the 
wheel slide, as shown, and belted by a single belt to the 
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Motors and Control 
Designed-In 


From the experience of the Bryant Chucking 
Grinder Co. of Springfield, Vermont 


J. B. Johnson, Chief Engineer 


N  grinding-machines the grinding 
wheel must run at very high speed , 
whereas other parts of the machine run 
at comparatively low speed. For such 
applications it is best to use a high - 
speed motor for the wheel and a low- 
speed motor for the parts that are run 
at low speed, rather than try to fulfill 
both requirements with the same motor 


spindle. There is an idler to give proper contact and 
adjustment. This motor is an integral part of the grinding 
element and travels and turns with it. It is special to 
the extent that we build the special motor frames for housing 
the rotor and stator, but the latter are standard N. E. M. A. 
units and can be purchased from a number of the well known 
motor manufacturers having a wide distribution. 

Because the grinding wheel spindle has to run at rela- 
tively high speed, while the rest of the machine operates 
at considerably lower speed, we find that it works out much 
better to drive the grinding wheel with an independent 
motor of its own and the chuck and other parts with another 
motor than to try to drive the whole machine with one 
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motor. Consequently, the second motor is mounted on the 
back of the machine to drive the main shaft from which 
power is taken for the work spindle, longitudinal traverse, 
power feed and coolant pump. This is a 1200 R. P. M., 2 hp. 
induction motor which is standard in all respects. It is 
pivoted for the adjustment of belt tension and the necessary 


brackets are cast in the bed. 





THIS machine (No. 24) is similar in design to the 
No. 12 except that it uses larger motors. The 

work spindles and longitudinal traverses of both 

machines are run by separate slow-speed motors. 
In some cases variable speed motors are used 


The control apparatus is mounted on the machine, the 
push buttons being conveniently located in front. 

With our No. 24 type of machine which is designed for 
heavy duty, the same general plan is followed with respect 
to the motors, except that larger ones are used. Thus, on 
the grinding wheel drive, 10, 15 or 20 hp., 3600 R. P. M. 
motors are used, depending on the kind of work to be done, 
and 3 hp., four speed 600-1800 R. P. M. motors for the 
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OIL PUMP 
MOTOR 


work drive. In some instances, 3 hp. variable speed d. c. 
motors, 500-2000 R. P. M., are used here and in either case 
standard motors are suitable. For these larger machines 
the oil pump is driven by a separate 2 hp., 1200 R. P. M. 
standard motor. 

Freedom from vibration is secured by specifying a uni- 
form air-gap between rotor and stator for both grinding 
wheel and chuck drive. This is necessary because varia- 
tions affect the magnetic pull which results in vibrations 
which will be communicated to the finished surfaces. Physi- 
cal unbalances, even when very minute, will, especially with 
the 3600 R. P. M. grinding wheel motors, cause vibrations 
with similar unfortunate results. Although standard motors 
are used for the main drive, they must meet these require- 
ments of uniform air-gap and exceptionally good balance 
or they cannot be used. 

Ventilation is provided by a fan in the usual manner. The 
air is drawn in at one end of the motor and forced through 
to the other end thus providing sufficient ventilation. 

By forcing the air out at the end of the motor nearest 
the grinding wheel and chuck, any dirt or moisture that 
might escape the work guard is kept from getting into the 
motor. 

In operation the wheel slide is swung to bring first the 
hole grinding spindle into operation then the facing wheel 
into grinding position. Consequently both wheels are not 
grinding at the same time and it is possible to drive both 
spindles from the same motor without having an excessively 
larger motor. 

The No. 24 is a hydraulically operated machine, the cycle 
of operations being controlled entirely by a single lever as 
indicated by A in the illustration at the left. This machine 
has three motors, one for the grinding wheel drive, one the 
work drive and another for operating the oil pump. 

By the use of limit switches we have arranged so that 
this operating lever must be in “stop” position when start- 
ing the pump motor. This eliminates any chance of accidents 
because of the wheel slide moving while the oil pump is get- 
ting up speed, and until such time as the operator wishes to 
traverse the wheel slide and moves the lever accordingly. 














START | WORK SWITCH 
j ih 
a NORMALLY OPEN 
REAR LIMIT SWITCH | 
‘-—_ 
| | 
NORMALLY CLOSED 
START FRONT LIMIT SWITCH 


- 


J | 


STOP 


W/IRING diagram of the No. 24 machine. Notice by the connections that the oil pump motor must 

be started before the work can be started. That is, the valve shown at A in the illustration at the 
top of this page must be at “’stop”’ position when starting the pump motor. This is taken care of by the 
two limit switches, the rear one of which is normally open and the front one of which is normally closed 
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ball bearing-minded? 


Back of the buyer's growing preference for ball bearing 


motors are these six important considerations: 


1. 
2. 


4. Once-a-year greasing is sufficient .. . 


They are clean because New Departures are easy to seal. 


Since lubricant leakage is prevented, there is no spoilage 


of parts in process. 


. No oil-soaked motor windings to cause shorts and burn- 


outs. 


a real saving. 


. With their thrust capacity, New Departures operate 


efficiently when motor is tilted or vertical. 


. These bearings are of tough wear-resisting steel. Rolling 


motion displaces sliding friction. Rotors are truly center- 


ed ... permanently, good for many years’ hard work. 


These advantages cannot be overlooked even in times of 


great prosperity. 


Now, low maintenance is imperative. 


Specify New Departures in all electrical machinery. 


The New Departure Mfg. Company, Bristol, Connecticut. 


NEW DEPARTURE 
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NEMA News 


(Continued from page 31) 


+ 


country. ciation of America. 


A uniform warranty developed by the this activity is to be relinquished as soon Contractors National 
Commercial Practices Committee was as the individual Division members have 
presented to the Division on February 17th been elected to the Board of Governors of 


with the recommendation that it be adopted F.F.A.A. 


as recommended practice. The recom- The Electric Refrigeration Section of liams. 
mended warranty was approved by the the Canadian Manufacturers Association 
Division and put to 30 day letter ballot. closely parallels the membership of this 
The results of the letter ballot are sufficient organization. It is planned to have NEMA 
to approve the warranty and refer it to lend its assistance to the Canadian organi- 


NeMA Headquarters for adoption as NEMA zation. 
Recommended Practice. 


1e Division Member Companies. The Industrial Research Committee re- Piping Contractors 
Glenn Muffly reports that progress has ports that they have completed the initial 
been made in the adoption of the ASA _ organization and development of functional 
Refrigeration Code in various cities, activities of the Merchandising and Equip- community of 
states and municipalities throughout the ment Division of the Frozen Foods Asso- 


J. C. Fitts, Secretary of the Heating and 


National Association, 
presented to the Division the opinion of 
his organization that there is a possible 
interest between the two 
organizations as regards the field of air 
Administration of conditioning. The Heating and Piping 
Association’s sug- 
gestion is being considered by a special 
Committee composed of Colonel F. E. 
Smith, G. M. Johnston, and H. M. Wil- 
At the special Committee’s request, 
Glenn Muffly is assembling the details of 
the proposal for early consideration. 

The March meeting of the Division was 
held on the 16th at Mansfield, Ohio, upon 
the invitation of the Westinghouse Elec- 
tric & Manufacturing Company. 





How Transformer Output 


Varies with Frequency 


Recently a reader submitted the following question: 

HAVE several 25 and 30 cycle transformers which | 

hope to make use of on a 60 cycle circuit. I would like 

to learn what changes are necessary to operate them 
on a 60 cycle circuit and also what difference in output 
rating will result for a transformer of given size. 


Here is Mr. W. O. Hurbut's answer: 
UNDAMENTALLY, if all factors except the frequency 
and voltage remain constant, the transformer is capable 
of a KVA output directly proportional to the change 

in frequency. For example, the output of a given 30 cycle 
transformer can be increased to 60/30 or 2 times the 30 
cycle output when operated on 60 cycles. This follows 
from the fact that the counter EMF is directly proportional 
to the frequency when the density of the core iron remains 
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FREQUENCY 


RELATION of transformer output to frequency and 

voltage. It is assumed that the iron losses do not 

vary. Due to the reduction in copper loss resulting from 

increased output, the efficiency of a transformer operating 

on increased frequency will be improved when new 
ratings are made according to this curve 


unchanged. Since at a given density the counter EMF is 
proportional to the frequency, the primary terminal voltage 
that can be applied is proportional to the frequency while 
the density of the iron remains unaffected. Thus the KVA 
rating will increase in direct proportion to the frequency 
by reason of the fact that the voltage can be so increased 
while the current rating and the density of the iron re- 
main the same. 

Another way of expressing these relations is to say that 
the density of the iron and the frequency will vary in 
inverse proportion when the voltage remains constant. 
Consequently, transformers may be operated on a higher 
than rated frequency without a change in voltage and while 
the density will drop accordingly the output will remain 
unchanged. But, obviously, they cannot be safely put into 
service on a lower than rated frequency unless the voltage 
rating is reduced accordingly; for otherwise, the density 
may rise too high and create excessive losses that will ex- 
hibit themselves in the form of heat. 

While the above should convey the major considerations 
of a practical nature that are concerned in the problem, 
there are also minor details in connection with core losses 
that may have significance if the new rating must be closer 
than an approximate one. These losses will be briefly men- 
tioned as follows: 

The core losses consist of hysteresis and eddy currents. 
The hysteresis loss varies in direct proportion to the 
frequency. The eddy current loss varies as the square of 
the frequency. Clearly, on increased frequency and con- 
stant density, the core loss will rise and consequently the 
core will .become hotter unless the higher core losses are 
kept down by reducing the density. This may be con- 
veniently accomplished by simply .reducing the terminal 
voltage rating. 

The accompanying curve, showing relation of output 
to frequency and voltage has been computed on a basis 
of unvarying iron losses. Owing to the reduction in per- 
cent copper loss (I?R loss) resulting from the increased 
output, the efficiency of a transformer operating on in- 
creased frequency will be improved when the new ratings 
are made in accordance with the curve. 
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H. NEST, we are! Here’s why. 


Falling sales shake people up. They’re willing 


to do things differently. They'll listen to new, 
sales-building ideas. 

It’s actually a great time to forge ahead. 
Some of our customers have been doing just 
that. Here’s how: 

By careful research they discover the need for 

new selling points in their product. They re- 

design. We are asked for new and more at- 
tractive finishes. A better product emerges. 

And it SELLS — sells today! 

Of course business right now is not all it might 
be. But you should see the small orders pour- 
ing in here! They’re samples, really . . . Ex- 
periments ... Progress! There are good times 
and better sales ahead for those people who 
are thinking out and working out better ways 


of finishing their products. 
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been a DEPRESSION 











Are you going to get your share in the next 
period of prosperity? Will you be glad for the 
depression? Maybe we can help you to be. 
Call in the nearest Egyptian man and get his 
advice. No obligation, of course. It may turn 
the tide for you. 

“Egyptian Lacquer” is listed in the phone 


books of the following cities: 


ATLANTA KANSAS CITY 
BOSTON LOS ANGELES 
BUFFALO PHILADELPHIA 


CHICAGO PORTLAND, ORE. 


CINCINNATI SAN FRANCISCO 


CLEVELAND SEATTLE 
DALLAS SPOKANE 
DETROIT ST. LOUIS 


In New York, call the Advertising Dept. at 
the home office. 
THE EGYPTIAN LACQUER MFG. CO. 
90 West Street New York City 


































CLEANING — 


The First Step 


in Motor Repair 


HEN a motor fails to function 

due to winding trouble, the 
chances are that dirt of some kind is 
responsible for it. Dirt is insulation's 
worst enemy. Hence, unless it is 
obvious that the winding must be re- 
’ moved, the first step in the repair 
operation is a thorough cleaning 


There are several ways to clean a 
dirty motor, and several different 
cleaning agents. On this and the 
next page are given four suggestions, 
all in actual use in recognized motor 
repair shops 





BOVE: Steam 
cleaning, using a 
gas-fired, high-pressure 
steam boiler, and a 
tank ten feet up filled 
with one package of 
Okite to 5 gallons of 
water 


RIGHT: Two boiling 
vats, one for large 
motors, and one for 
small ones. Heated 
by a high-pressure 
steam boiler 
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FROM THE 
COPPER MINE | 






« «ee ITO THE 
FINISHED WIRE 





n the broader sense Inca wire is created, 
not just fabricated. For through the Phelps Dodge 
Copper Products Corporation and its associated com- 
panies . . . there is continuous control over the man- 
ufacturing processes from the mining of the ore to the 
labeling and packing of the finished magnet wire. 


The combined facilities thus employed are not merely 
adequate .. . they are outstanding. 





Unusual, too, are the final wire drawing and enameling 
operations at the Inca mills. Here the most modern 
machinery in the industry plays an important part in up- 


The articles shown above are interesting 


examples of the Inca’s ability to create holding Inca standards of accuracy and quality. 

useful objects from raw copper ore. From 

~ ” a ae _ two meeeliae, _ These broad facilities embody not only all that is desirable 
ache tec iaianenel ae eke acemees and valuable in the older methods . . . but many new 
Museum of Natural History. production refinements which have been made possible 


through extensive research and long practical experience. 


Here are definite reasons why the electrical industry finds. 
in Inca the characteristics which its exacting requirements 
demand. 


MANUFACTURING DIVISION 


of PHELPS DODGE COPPER 
ce ote MOVONY. PRODUCTS CORPORATION 


best in copper Western Office: 2375 E. 27th St., 


wire products. Los Angeles, Calif. FORT WAYN E, INDIANA 











































For Large Motors 


Gun for cleaning motors and 
transformer tanks too large for 
dipping vats. This gun is oper- 
ated under a pressure of 80 
pounds per square inch. A so- 
lution of boiled Okite and water 
is used. After cleansing, the 
motors are painted with an oil- 
proof paint 


For Periodic Cleaning. ......... 


Small, motor-driven blowers are 
most convenient for blowing the dust 
and dirt out of motors. Some of 
these little blowers are equipped 
with heating coils, and are handy 
for quickly drying out of a small, 
local area. A valuable tool to use on 
motor maintenance jobs. It usually 
operates on eitherD. C. or A. C., 
and on any 110-volt circuit 


"this and that — here and there’ 


. . . There has been developed an.electric heater that not 
only makes tomatoes grow bigger and better in less time 
than nature intended, but “pushes” other garden products as 
well. The heater is put in a wooden box under the hotbed, 
and is thermostatically controlled. 


Speaking of heat, down in Trenton, New Jersey, an 
electrical engineer has developed an electric furnace that 
vaporizes rocks. This furnace developes a heat of 3600 de- 
grees C., and is said to be capable of maintaining 3000 de- 
grees C. over a long period of time. 


... That is a bit too hot for a new heat insulator dis- 
covered by Prof. F. C. Stewart of Pennsylvania State Col- 
lege. He has discovered that a tissue-thin wrapping of 
aluminum foil insulates steam pipes as thoroughly as an inch 
of ordinary covering. Four experimental steam pipes in the 
mechanical laboratory were studied and the heat loss was 
found to be reduced by 25 per cent. 


. . « Electricity is fast taking the hazard out of fogs. Ajir- 
way beacons keep airplanes on their courses, fog or no fog. 
Electrical sounding instruments tell the aviator exactly how 
far he is from the ground, even though he can’t see a thing. 
One of the newest boons to fliers is an electric eye which 
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sees through two miles of fog. A photo-electric cell picks 
up invisible rays, which actuates an instrument on the pilot’s 
instrument board. 


Radio has been put through some new acts lately. On 
the night of March 27, a full program of entertainment was 
broadcast from a Baltimore & Ohio Railroad train speeding 
from Washington to New York. A few days later the old 
Battleship Utah went back into service as a radio-controlled 
target. The ship will be started, steered and stopped by 
radio. 


.. . While this is going on, a British expedition in Canada 
is attempting to discover the link between the aurora bor- 
ealis and radio waves. The expedition will concentrate on 
a theory that the aurora is caused by rays from the sun 
which have been stopped by the so-called “heaviside layer.” 
lt is the theory of some observers that this heaviside layer 
reflects back radio and other electrical impulses. 


. . . In the future we may be kept warm by absorbing the 
effects of an X-ray. Reliable experiments indicate that if 
we were kept in an X-ray field, it would be unnecessary to 
live and work in heated buildings. The effect of this field 
is to raise the blood temperature. 
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RIVERSIDE 


PHOSPHOR 
BRONZE 


AND 


NICKEL 
SILVER 


The RIGHT Specifications Developed for Youby SPECIALISTS 





SEND FOR A COPY 


These 32 Page 8'¢ x11 inch illus- 
trated booklets contain the result 
of more than a quarter of a cen- 
tury’s experience gained in the pro- 
' duction of high quality Phosphor 
Bronze and Nickel Silver to strictly 
individual requirements. These 
booklets will be sent, with our com- 
pliments, to anyone interested in 


the subjects. 


SHEET - WIRE - ROD . 


To ensure success in the forming or performance of a 
Phosphor Bronze or Nickel Silver part, it frequently be- 
comes essential that the respective metal possess special 
chemical, physical or metallurgical characteristics. 

The development of comprehensive specifications adapted 
to a consumer’s individual needs requires a highly special- 
ized knowledge of every factor connected with the produc- 
tion, fabrication and application of these alloys. 


As specialists in the production of Phosphor Bronze and 
Nickel Silver, we have developed and produced special 
alloys for thousands of consumers. Order-to-order uni- 
formity being ensured by the close technical control ex- 
ercised in every department of our mills, the fabricating 
problems of these consumers have thus been solved. 

We would welcome an opportunity to render the same 
service to you. 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, Burlington County, NEW JERSEY 
NEW YORK HARTFORD CLEVELAND CHICAGO 


STRIP - CIRCLES - BLANKS ~- BARS 














Signs of Basic Business Improvement 


Says Leonard W. Ayres 
Vice-president Cleveland Trust Co. 


The Reconstruction Finance Corporation 
is in effective operation, and has made a 
considerable number of loans to railroads 
and to financial institutions. The Glass- 
Steagall Bill has been enacted into law, and 
has increased the flexibility of the Federal 
Reserve System. The voluntary wage ad- 
justments of the railroad employees has 
been put into effect. Bank suspensions 
have greatly decreased. The hoarding of 
money has not only been checked, but the 
movement has been reversed and funds 
that were being held out of circulation 
are being returned to the banks. 

3ond prices have been rising steadily for 
a month, and stock prices have shown re- 
newed strength. The declines in com- 
modity prices have been less rapid, and 
during several recent weeks the numbers 
of advances in the lists of commodities 
have exceeded the numbers of the declines. 
The production of pig iron increased in 
February, and four additional blast fur- 
naces were blown in. There has been a 
small but well distributed increase in rail- 
road freight loadings. There were in- 
creases in February in the production of 
textiles, leather goods, cement, and tobacco 
products after making allowances for 
seasonal changes. 


They're the Cat's 2... 


Electrical Manufacturing News 


The New York Federal Reserve Bank 
has lowered its rediscount rate, and the 
System reports purchases of government 
securities. Several central banks in coun- 
tries abroad have lowered their rediscount 
rates. The British treasury has made large 
advance payments on the loan negotiated 
last summer. The war waged by Japan 
against China seems nearer a_ settlement. 
In Washington the Congress continues to 
make resolute progress in measures de- 
signed to balance the national budget. 


Pennsylvania Pushes Electrification 


Ten electric passenger and two freight 
locomotives built for the Pennsylvania rail- 
road for use between Washington and 
New York are now under test, according 
to J. V. B. Duer, electrical engineer of the 
road. The passenger engines have been 
used between Trenton, N. J. and Wilming- 
ton, Del., for more than a year. The com- 
pany is satisfied with the performance of 
these engines and have ordered 150 of them 
at a cost of $24,000,000. 

Because of multiple tracking at certain 
points there will be 1,082 miles of elec- 
trified track over the 230-mile stretch be- 
tween New York and Washington. The 
project will require 38,000,000 pounds of 
copper, 120 transformers of 4,500 kva, 100 
smaller transformers, and 530. circuit 
breakers. 





BELIEVE it or not, here are ten new products: five kittens and five 


new cartons for Photoflash lamps. 


as kittens have always been. 


The kittens are about the same 


The cartons, however, are simpler in 


design than cartons formerly used, and carry a modern touch 


Hoarders Release Over $100,000,000 


Federal Reserve officials say that more 
than $100,000,000 in idle money has been 
lured out of hoarding since Feb. 10, con- 
tributing to the greatly improved condition 
of the banking structure of the nation. 


De Forest Purchases Jenkins Assets 

At a recent stockholders’ meeting the 
DeForest Radio Company was authorized 
to purchase the assets of the Jenkins Tele- 
vision Corp. The consolidation of inter- 
ests completes the plans of the DeForest 
Company, begun with the acquiring of a 
controlling interest in the Jenkins Corp. 
through an exchange of stock some two 
years ago. 


Silver Anniversary for Bunting Brass 

This is the silver anniversary year of the 
Bunting Brass & Bronze Co. The com- 
pany was founded by William Bunting, 
born in Ireland, who entered the bronze 
industry at 12 years of age when he was 
apprenticed to serve seven years at brass 
founding for the equivalent of 36 cents 
per week for a 12-hour day. He came to 
America in 1880. 


Midget Television Set 


In a cabinet no larger than the usual 
midget broadcast receiver, there is now 
offered for home living room use a com- 
plete television tuner, amplifier and tele- 
visor combination. Pictures appear on a 
ground glass screen measuring 4 by 5% 
inches. This set is the development of the 
Globe Television & Phone Company. 


Frigidaire Cuts Prices 

Sweeping price reductions to household 
customers has been announced by Frigi- 
daire Corp. The lowest priced model is 
now listed at $130 at the factory. At the 
same time, the company announces a three 
year guarantee on all its commercial 
products, including its new line of air con- 
ditioning equipment. 


Observations Abroad 


URING three recent months of obser- 
vation while traveling through Nor- 
way, Sweden, Finland, Germany, Belgium 
and France, says J. E. Burger of Curtis 
Lighting Co. my opinion is that the United 
States still leads the lighting field in tech- 
nique and for commercial possibilities. 
Much electric lighting of modern aspect 
as we know it is in evidence in the larger 
European cities. Sign lighting, floodlight- 
ing, street lighting, shop window lighting 
and other forms seem from the streets ap- 
pear equal to our own in intensity and 
quality but on the whole present a unique 
galaxy of designs, methods and materials. 
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Your RADIO DOESN'T KNOW 


THIS Motor Is RUNNING 
>| NEITHER DOES YOUR EAR 


Shaded-pole induction type, as silent as a ghost ina 
fog. But Delco Appliance quality makes it as enduring 
as superstition. Nothing to wear out — no commutator, 
no brushes. No electrical or mechanical noise. Self- 
aligning composition bearings, adequately lubricated. 
Unusually high starting torque. 


For hair dryers and permanent waving machines, for 
portable radiant heaters, fans and other household appli- 
ances — where quietness and unfailing operation are 
essential. Length 2%”, diameter 2%”. 


WRITE FOR SAMPLE 


DELCO APPLIANCE 


MNES 
baad!) 


CORPORATION 


ROCHESTER*NEW YORK 


Delco Appliance Corp. 


DELCO APPLIANCE ENGINEERS —— *ee-™ 


ii tiaiensiccdienaeeies nnneeienidinnininadinine 


WILL SOLVE YOUR PROBLEMS. _ ~ter. tow con we 


td itenceiceieiecreetliaeastiaibi 


JUST MAIL COUPON AT RIGHT scares 





Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expect to operate un- 
failingly. Built in A.C. or 
D.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Deleo Appli- 
ance Motors, Delco Appli- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuum cleaners automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 































































Shop keepers and merchants in important 
towns have a “light consciousness” which 
is expressed in a great variety of indoor 
luminares employed. Much of this varia- 
ble lighting material available is due to the 
interchange of ideas and commerce be- 
tween nations. A large American influ- 
ence is seen. Competition in lighting ware 
is keen with consequent low prices. <A 
good market exists but unstable currency 
lately has hindered the sale of lighting 
equipment as it has other commodities. 
From the standpoint of efficiency or 
average watts consumed per candle power 
delivered, my belief is that European con- 
sumers are still far behind us in the 
United States. Lack of standardization 
policies between nations and the powers 
within the nations and lack of interested 
capital is held responsible for retarding the 


development of their lighting art. Excep 
tional engineering skill, inventive and de- 
velopmental facilities are available and this 
influence can be seen everywhere but large 
scale operations are lacking. <A _ lighting 
campaign in the northern countries under- 
taken by a combine of large interests three 
years ago has not been followed up, with 
consequent losses of the advantages gained. 
An attempt to standardize on methods and 
material was made, but apparent failure of 
purpose can be noticed everywhere. A 
progressive combine of interests involved 
does not seem possible, and manufacturers 
take the line of least resistance as outlets 
for products which may or may not have 
merit. The result is a situation similar to 
what existed in the United States when we 
had hundreds of different types of lamps 
and accessories to go with them. 





Frisco-Oakland Industrial Area 


The research department of the San 
Francisco Chamber of Commerce has 
made an elaborate study and analysis of 
the data just released by the Bureau of 
the Census on the new San Francisco-Oak- 
land Industrial area. This study shows 
that fifty-one establishments in the electri- 
cal machinery apparatus and supplies in- 
dustry have a total annual production of 
$26,865,000 in this area, ranking this in- 
dustry seventh in value of output and in 
value added by manufactures, but sixth in 
cost of materials used, eighth in the num- 
ber of wage earners employed, and tenth 
in the amount of horsepower used. 


Brazil to Spend Millions to Electrify 


Electrification of a portion of the gov- 
ernment-owned Brazilian Central  Rail- 
way, at a cost of about $50,000,000, is 
under contemplation, and the Brazilian 
government is open for tenders. The proj- 
ect covers suburban lines around Rio de 
Janeiro as well as a 70-mile stretch of 
the main line. Two large waterfalls 
owned by the federal government, Salta 
and Mambucaba, are to be harnessed to 
provide the energy, according to Brazilian 
officials. The Brazilian Central Railway 
operates 1,500 miles of line, and it is the 
intention of the government in time to 
electrify the whole system. 





Automatic Door Opener by Theremin . . . . .. 


RADICALLY new idea 

in automatic doors just 
patented by Prof. Leon 
Theremin, inventor of the 
musical instrument known as 
the Theramin. The capa- 
city of the body alone actu- 
ates this device. As a 
person approaches a door 
controlled by this device, 
the door opens and stays 
open as long as the person 
is within a certain distance 
of the door. The door 
automatically stops four 
inches or more away from 
the body. A long coil of 
wire is located under the 
long vertical black stripe. 
The change in capacity in- 
duced in this coil actuates 

the device 
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Eisler Electric Corporation—Year ended 
Dec. 31: Net loss, after reserves of $92,- 
020 for depreciation, $63,259 for doubtful 
accounts and $230,000 for inventory fluc- 
tuations, $362,920, against net profit of 
$1,959, equal to less than one cent a share 
on 300,000 no-par shares of stock in 1930. 

Federal Electric (Chicago)—Net profit 
reported for 1931 was $362,096 after 
charges and Federal taxes, and compares 
with $427,052 in 1930. Subsidiaries are 
included in this statement. 

Claude Neon Electrical Products Corporation 
—Year ended Dec. 31: Paul D. Howse, 
president, states report will show a net 
equivalent to about $2.40 a share on 276,- 
138 common shares, compared with $2.72 
a share on 264,237 shares in 1930. 


Sangamo Electric Company—Year ended 
Dec. 31: Net profit after charges and 
taxes, $393,540, equivalent after preferred 
dividends to $2.65 a share on 125,000 com- 
mon shares, against $364,015, or $2.35 a 
share in 1930. 


Wagner Electric Corporation—Year ended 
Dec. 31: Net profit after depreciation, in- 
terest and Federal taxes, $348,748, equiva- 
lent after 7 per cent preferred dividends, 
to 66 cents a share on 391,388 shares of 
common stock, compared with $813,362, or 
$1.84 a common share in 1930; current 
assets, $5,753,618. 

Electric Auto-Lite Company—Year ended 
Dec. 31: Net profit after interest, taxes 
and other charges, $3,913,833, equivalent 
after preferred dividends to $4.03 a share 
on 897,509 common shares, against $5,043,- 
402, or $5.32 a share on 892,593 shares 
in 1930; profit and loss surplus on Dec. 
31, $10,283,226, against $11,109,998 a year 
before. 


Grigsby-Grunow Company—Seven montlis 
ended Dec. 31: Net loss after deprecia- 
tion, amortization, losses on properties dis- 
mantled or sold and inventory write-down, 
$2,901,305. No comparison available be- 
cause of change in fiscal period. 

Tung-Sol Lamp Works, Inc.—Year ended 
Dec. 31: Net income after Federal taxes 
and other charges, $352,865, equivalent to 
74 cents a share on 228,510 no par com- 
mon share, against $406,192, or 98 cents 
a share on 228,510 shares in 1930. 

Maytag Company—For 1931: Net profit, 
$1,013,291, equivalent, after dividends paid 
on preferred stock, to $2.10 a share on 
285,500 shares of $3 cumulative preference 
stock, against $2,030,320, equivalent, after 
dividends on first preferred and cumula- 
tive preference stocks to 43 cents a share 
on common stock in preceding year; net 
sales, $9,206,385, against $14,470,938. 

General Cable Corporation—Year ended 
Dec. 31: Net loss after interest, deprecia- 
tion, shrinkages in market values of ma- 
terials and reserve for revaluing various 
inventory items $5,271,551, against a net 
loss of $2,067,951 in 1930. 

Canadian Wire and Cable Company—Y ear 
ended Dec. 31: Profit after depreciation 
and provision for bad debts but before 
taxes, $334,148, compared with $738,743 
in 1930. 

General Electric Company has declared a 
dividend of 25 cents a share on the com- 
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Why Irvington 


IRVINGTON VARNISH 


Electrical Manufacturing 


a eee 





Insulations are DEPENDABLE 


E are ready to accept full responsibility for every unit of insulation that leaves 
our plant, because all of the fabrication is done here — by ourselves. 


The process starts with the best cambrics that can be loomed. Bleaching and finishing 
are done in our own plant and every subsequent step is controlled by laboratory 


tests that are scrupulously exacting. 


This means, of course, that no mistakes can be tolerated. In all modesty, it means 
that Irvington insulations must measure up to the highest standards of craftsmanship 


in the electrical field. 


New York; White Supply Co., St. Louis; E. M. Wolcott, Rochester; 


ALES REPRESENTATIVES: Mitchell-Rand Mfg. Co 
Wash., Seattle, Wash.; Earl B. Beach, Pittsburgh, Pa.; Electric 


The Marwood Corporation, Portland, Oregon; Spokane 
Insulation Co., Philadelphia, Pa.; Prehler Bros., Inc., Chicago; Prehler Bros., Inc., Cleveland; C. D. La Moree, San Francisco 


Los Angeles, Phoenix; A. L. Gillies, Toronto 


& INSULATOR COMPANY, IRVINGTON, NEW JERSEY 


Established 1905 



























































mon stock, placing it on a $1 annual 
dividend basis, against 40 cents paid quar- 
terly, or $1.60 annually, since January, 
1930, when the stock was split on a four- 
for-one basis. 

The preliminary report for this company 
for 1931 showed a net income of $40,956,- 
996 after depreciation, charges and federal 
taxes, equal, after dividends on the special 
stock, to $1.33 a share earned on 28,845,927 
common shares, compared with $57,490,- 
915, or $1.90 a share on the same number 
of shares in 1930. Dividends paid were 
$7,768,266 in excess of net income for 
1931. 

American Telephone and Telegraph Com- 
pany reports for 1931 a net income of 
$166,544,707 earned in 1930, a gain of 
$1,121,827 and a new high record. The 
earnings last year were equal to $905 a 
share on an average number of 18,419,461 
shares outstanding, against $10.44 a share 
on an average of 15,856,696 shared in 1930. 


Otis Elevator Company has declared a 
dividend of 50 cents a share on the com- 
mon stock, compared with 62% cents a 
share previously. The regular preferred 
dividend was declared. 

Marlin Rockwell Corp. has voted a divi- 
dend of 25 cents a share on the common 
against 50 cents quarterly heretofore. The 
dividend is being paid out of surplus. 

Electric Storage Battery Co. and Willard 
Storage Battery Co. report net profit for 
1931 of $2,770,457. This is equivalent to 
$3.05 a share on combined common and 
preferred stocks, and compares with earn- 
ing of $5,647,300, or $7.22 a share for 
previous years. 

Radio Corporation of America reports a net 
income for 1931 of $768,903, equal to $1.95 
a share earned on 395,597 shares. In 1930, 


net income was $5,526,293, equal to $13.97 
a share on the class A shares. 

Western Electric Company reports net in- 
come for 1931 of $10,816,387. This is 
equal to $1.80 a share earned on 6,000,000 
common shares, compared with $15,624,839, 
or $2.60 a share, earned on the same num- 
ber of shares in 1930. 


Westinghouse Elec. & Mfg. Co. reports for 
1931 net loss of $3,655,660 after charges, 
taxes, depreciation and provision for for- 
eign exchange losses, comparing with a net 
income of $11,881,705 for 1930. The sur- 
plus of this company on Dec. 31, 1931 was 
$79,050,324, against $95,373,912 at the end 
of 1930. 


Weston Electric Instrument Corporation— 
Year ended Dec. 31: Net profit after de- 
preciation and Federal taxes, $122,264, 
equivalent, after class A dividends, to 32 
cents a share on 164,000 common shares, 
against $615,075, equivalent, under partici- 
pating provisions, to $4.08 a share on 37,- 
400 class A shares and $3.08 a share on 
150,000 common shares. 


Kellogg Switchboard and Supply Company— 
Year ended Dec. 31: Net loss after de- 
preciation, interest, taxes and other 
charges, $492,946, against net profit of 
$32,937, or $1.24 a share on 26,541 shares 
of 7 per cent preferred on which no divi- 
dends have been paid since Jan. 31, 1928, 
in preceding year. 

Diamond Electrical Manufacturing Company, 
Ltd—Year ended Dec. 26: Net income, 
$45,032, equal, after preferred require- 
ments, to 43 cents a share on 20,996 com- 
mon shares, against $117,203, or $3.92 a 
share on 20,584 common shares, in 1930. 


Claude Neon General Advertising, Ltd.— 
Year ended Dec. 31: Net balance after 


$120,850 interest, $113,973 depreciation 





Three Much-Honored G. E. Men 





Dr. W. D. Coolidge 


Honors have been bestowed in rapid 
succession on three scientists and engineers 
General Electric Company. The 
first is Dr. W. D. Coolidge, associate di- 
rector of the G.E. research laboratory at 
Schenectady, who received the Washing- 
ton award of the Western Society of En- 
gineers at a meeting in Chicago on Febru- 
ary 24. 

The second is Dr. 


ot the 


Irving Langmuir, 
associate director of the research labora- 
tory, who, on March 1, was awarded the 


54 


Dr. Irving Langmuir 





Giuseppe Faccioli 


gold medal, honorarium of $10,000 and 
certificate offered by Popular Science 
Monthly as an annual award for notable 
scientific achievement by an American. 

The third honored engineer is Giuseppe 
Faccioli, consulting engineer at the Pitts- 
field works, who will be presented with 
the Lamme medal for 1931 during the June 
convention of the American Institute of 
Electrical Engineers. This award is in 
recognition of his contributions to high- 
tension electric transmission. 


provision, $95,236 interest reserve and 
$158,200 preferred dividends was $30,197, 
available for income tax and dividends 
on 424,522 no-par common shares. 

Birtman Electric Company and subsidiaries 
—Year ended Dec. 31: Net profit after 
depreciation, Federal taxes and _ other 
charges, exclusive of $13,000 charge ap- 
plicable to prior year, $56,092, equivalent, 
after dividends on $7 no par preferred 
stock, to 14 cents a share on 125,400 com- 
mon shares, compared with $171,297, or 
$1.05 a common share, in 1930. 

Steinite Radio Company—Nine months 
ended June 30, 1931: Net loss after de- 
preciation and other charges, $104,389, 
compared with deficit of $1,246,377 for 
year ended Sept. 30, 1930. Company has 
changed fiscal year to end June 30 instead 
of Sept. 30. 

Jefferson Electric Company—Year ended 
Dec. 31: Net profit after charges and 
Federal taxes, $238,810, equivalent to $1.99 
a share on 120,000 no par shares of capi- 
tal stock, against $249,507, or $2.08 a 
share, in 1930, 

Gamewell Company—Nine months ended 
Feb. 29: Net profit after taxes and 
charges, $296,046, equal after preferred 
dividends to $1.48 a share on 119,304 com- 
mon shares, compared with 588,304, or 
$4.02 a share on 118,928 common shares, 
in nine months of previous year. 

Wagner Electric Corporation—Year ended 
Dec. 31: Net income after expenses, de- 
preciation, Federal taxes and other charges, 
$348,748, equal after preferred dividends 
to 67 cents a share on 391,389 common 
compared with $813,362, or $1.85 
a common share in previous year. 

Ken-Rad Tube and Lamp Corporation— 
Year ended Dec. 31: Net loss after 
charges and taxes, $83,322, against $131,- 
410 in preceding year. 

Fairbanks, Morse & Co.—Year ended Dec. 
31: Net loss after charges, $5,168,054, 
against net profit of $821,612, equal after 
preferred dividends to 93 cents a share on 
common stock in preceding year. 

Manning, Bowman & Co. 
Dec. 31: Net loss after 
other charges, $259,943, 
deficit of $161,600 in 1930. 


shares, 


-Year ended 
expenses and 
compared with 


Brevities 








National Band & Tag Co., Inc. is the new 
name for the company that was formerly 
known as Jas. Haas & Sons Co. This 
company manufactures terminal tags for 
marking wire cables, and similar products. 

E. N. Hurley, Jr., president of the Hurley 
Machine Co., Chicago, was elected presi- 
dent of the American Washing Machine 
Manufacturers Association for the third 
time at the annual convention held recently 
in Chicago. A. H. Peters, I. N. Merritt, 
and M. R. Scott were elected vice-presi- 
dents. William H. Voss was elected 
treasurer. 

Edgar S. Bloom, president of the Western 
Electric Co., announced yesterday that all 
employes of the company will receive the 
vacations to which they have right, with 
pay, and that each will be required to take 
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= OUTHITE is not common porcelain . . . nor an or- 

dinary refractory material. It is a scientifically 
er prepared insulation especially formulated for 
l,- 

Electric Range Plates. LOUTHITE is highly resistant 
<4. to thermal shock ... thanks to its flexible structure... 
fer : 
thus, no cracking. 

7 LOUTHITE has that desirable characteristic of 
ith reflecting heat instead of absorbing it. Thus the full 
iain efficiency of the heating element is immediately rea- 
Niakes 
Electric Ranges lized with the snap of the switch. No time lag... no 
— More Dependable wasted energy. 
ew 
rly 
hi Range manufacturers, alert to the sales possibili- 
fo ties of a fool-proof product, will quickly sense 
ots. the added value in made-to-order LOUTHITE 
ley Plates . . . especially since they cost no more. 
2S1- Samples and prices upon request. 
ine 
et THE LOUTHAN MANUFACTURING CO. ' 
° EAST LIVERPOOL . “ ‘ ° ; . ‘ OHIO, U. S. A. 7 































































an extra week of vacation without pay 
this year. 


Syracuse Washing Machine Corp., has 
adopted a full time, five-day week sched- 
ule, with about 1,000 operatives. 


Precision Castings Co., Syracuse, N Y., 
has increased production schedules to more 
than 80 per cent of capacity, with employ- 
ment of a night shift in the machine shop. 


Louis Allis Co., of Milwaukee, manu- 
facturer of electric motors, has received 
an order for electrical air-conditioning 
equipment for 30 sleeping cars from a 
large railway system. This order includes 
fan motors and standby motors for driving 
compressors when cars are not in motion. 


Electric Auto-Lite Co., Toledo, manufac- 
turer of automobile starting and lighting 
equipment, plans increased operation and 
will recall over 750 workers. 


Alfred H. Hottopp, Jr., has been appointed 
engineer in charge of the Receiver Division 
of the DeForest Radio Co. He has been 
identified in the past with the radio work 
of the American Telephone & Telegraph 
Company. 


F. P. Combier has become connected with 
the Circle F. Mfg. Co., Trenton, New 
Jersey, manufacturers of Circle F. Wiring 
Devices, in the capacity of vice-president. 
He was formerly vice-president of the 
Robeson-Rochester Corp. He has been 
associated with the manufacturing end of 
the electrical industry for the past twenty 
years. 

W. M. Bailey, formerly with the Wireless 
Specialty Apparatus Co. of Boston, is now 
chief engineer of the Dubilier Condenser 
Corp. in New York City. 


William E. Knox has been appointed as- 
sistant to the general manager of the 
Westinghouse Electric International Com- 
pany. For a number of years Mr. Knox 
was in charge of Westinghouse sales ac- 
tivities with Soviet Russia. His head- 
quarters will be at 150 Broadway, New 
York. 


Information Wanted 








We have been asked for the names and 
addresses of manufacturers of the items 
listed below. 


Replies from our readers to any of these 
inquiries will be greatly appreciated by 
the Information Bureau of ELEC- 
TRICAL MANUFACTURING, 461 
Eighth Ave., New York City. 


“Acme” Vacuum Cleaner 
“Aspinall” Soldering Fluid 
“Atlantic” Regulating Socket 
“Autochaffe” Heater for Bakery Ovens 
“Burrows” Therapeutic Lamp 
“Franklin Smith” Hair Dryer 
“Giant” Testers 

“T. H. H. Co.” Cartridge Heater 
“Millers” Soldering Salt 
“Neumade” Floodlight 

“Nurger” Burglar Alarm 
“Pioneer” House Pump 
“Thermodyne” Therapeutic Lamp 
“Wilson” Box Supports 
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Coming Conventions 


Electrochemical Society—Annua!l Meet- 
ing, Baltimore, Md., April 20-23 


American Welding Society—Annua! 
Meeting, New York, April 27-29 


Institute of Radio Engineers—Annual 
Meeting, Pittsburgh, Pa., May 12-14. 


N.E.L.A. East Central Div.—Toledo, Ohio, 


May 24-27 


N.E.L.A. Southwestern Geographic Div.— 


Annual Meeting, Hot Springs, Ark., April 
Vacuum Cleaner Mfrs.— 
May 6 


American Society for Testing Materials— 
Annual Meeting, Atlantic City, June 
20-24. 


National Electrical Manufacturers Assn.— 


Copeland Products, Inc., Mount Clemens, 
Mich., announces the appointment of 
Harry Newcomb as assistant sales mana- 
ger in charge of commercial sales, and 
George C Licence as service manager to 
succeed Mr. Newcomb. 


Spero Electric Corp. is the new name of 
the company formerly known as the Spero 
Electric Mfg. Co. This company manu- 
factures dead-front lighting panelboards. 


Simplex Wire & Cable Co. announces the 
removal of its general office to 79 Sidney 
St., Cambridge A. Boston. 

Mr. Harold Smith, vice-president of the 
Westinghouse Elec. & Mfg Co. has been 
elected a member of the board of the Radio 
Corp. to fill the vacancy caused by the 
recent death of Mr. H. P. Davis. 


C. €£. Sartoris has 
been added to the 
field force of Grigs- 
© by-Grunow Company 
sas a refrigerator rep- 
resentative. Mr. Sar- 
toris spent six years 
swith the General 
Electric Company, 
after which he _ be- 
came respectively 
‘sales promotion man- 

ager and _ wholesale 

manager of R Cooper, 





C. E. Sartoris 
Jr., Inc., Chicago distributor for the G. E. 


refrigerator. Later he was refrigerator 
sales manager of Harry Alter Co. of 
Chicago, distributors of Majestic products. 


E. A. Stillman, president of the Watson- 
Stillman Co. of Roselle, New Jersey, and 
president of the Machinery Club of the 
City of New York, has recently returned 
from a business trip to England, Germany 
and France. While in England he ob- 
tained the American rights to the Henley 
straight-through lead sheathing presses, 
also an agreement with Davy Brothers of 
Sheffield covering the manufacture of 
Watson-Stillman equipment in England 
and the manufacture in the United States 





of certain of Davy Brothers’ hydraulic 
equipment. 

M. F. Mahony, manager of the sales 
operations division of the General Elec- 
tric Refrigeration department, has been ap- 
pointed manager of the merchandising di- 
vision. Mr. Mahony’s appointment fills 
the vacancy caused last New Year’s Eve 
by the death of A. C. Mayer, who died 
in a plane crash in Kentucky. 


Branch Offices and Agencies 


Ward Leonard Electric Co., Mount Vernon, 
N. Y., announces the establishment on 
March 14 of their own district office in the 
Monadnock Block Building, Chicago. 
Kline Gray, who has been handling the 
sale of Ward Leonard products for the 
past seven years with the Westburg En- 
gineering Co., has been appointed Chicago 
district manager. 





C. C. Shoate has been appointed Southern 
sales representative in the refrigeration 
division of the Grigsby-Grunow Company. 


Carl M. Berry has been appointed field 
representative for Copeland Products, 
Inc., Mt. Clemens, Mich., for Texas, Okla- 
homa and Kansas. 


E. J. Spesshardt has been added to the 
Copeland field staff covering the states of 
Missouri, Indiana, Tennessee and Ken- 
tucky. 

Clark Controller Company and allied in- 
terests, the Sundh Electric Co. of Newark, 
N. J., and Una Welding, Inc., of Cleve- 
land, Ohio, have been represented in the 
St. Louis and surrounding territory since 
March 1, by Mr. David O. Stewart, 619 


Bank of Commerce Building, St. Louis, 
Mo. 


Atlas Electric Devices Co., Chicago, manu- 
facturers of apparatus for predetermining 
the resistance of materials to sunfading, 
weather and washing, announces the ap- 
pointment as its Pacific Coast Representa- 
tives, L. H. Butcher & Co., 274 Brannan 
St., San Francisco, with branches in Los 
Angeles, Portland and Seattle. 


Obituaries 








F. L. Hutchinson, since 1912 national sec- 
retary of the American Institute of Elec- 
trical Engineers, died Feb. 26th, of heart 
disease after a brief illness of pneumonia. 
He was sixty-five years old. Mr. Hutchin- 
son graduated from Cornell University in 
1893, after which he entered the employ 
of the Westinghouse Elec. & Mfg. Co. 
After several years’ experience in the 
manufacturing, testing, engineering and 
sales departments he became manager of 
the publication department of the C. W. 
Hunt Co. of New York. 

One year later he became advertising 
manager of the National Electric Company 
of Milwaukee. In 1904 Mr. Hutchinson 
came back to New York and undertook 
special work on the Transactions of the 
A. I. E. E. In 1908 he became assistant 
secretary and in 1911 acting secretary. 
On Jan. 12, 1912, he was appointed na- 
tional secretary. 
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The Ruby 
Chemical Co. 
_Columbus, Ohio 


It costs you nothing to 


test this SUPER-FLUX | 


We'll send you a generous 
sample, and you can subject 
this flux to every test. You 
have nothing to lose—and 
much to gain. Write now! 
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BUILT TO 
SPECIFICATIONS 
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BRAND: 


Commutator Corporation | 
; 4750 Hough Ave., Cleveland, O. 
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We turn out an endless 
variety of parts, using our 
fibre tubing as a _ base. 
Because this method of 
manufacture is surprisingly 
economical many electrical 
manufacturers have come 
to us within the past few 
years, and are now profit- 
ing by our method of stand- 
ardization. 


May we quote on your 
specifications? 


For manufacturers who do their own 
work, we carry a complete line of 
fibre tubing in all standard lengths. 


BRANDYWINE 
FIBRE PRODUCTS CO. 


1402 Walnut St. 
Wilmington, Del. 


In any shape that can 
be made from our 
fibre tubing as a base 






























EARLY one-hundred separate pieces are 

used in the construction of this lamp. 
These pieces are numbered in the illustration 
above, and the materials of which each is 
made are given in the table on the opposite 
page. This analysis, of course, covers only 
one particular lamp. Many of the materials 
and finishes used in lamp manufacture are not 
indicated here. The shade, for example, is 
made of imitation parchment in this case. 
Other shades are made of silk, genuine parch- 
ment, glass, mother-of-pearl, and combinations 
of these materials 


What Is 
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lt Made of ? 


No. Name of Part 


Top knob 

Swivel ring 
Connection insulation 
Shade staples 

Swivel locking ring 

| Swivel retaining ring 
Swivel spring 

Swivel ball 
Shade-post set screw 
10 Shade-post terminal 
11. | Shade-post collar 

12 Ball joint container 
Swivel ring 

14 | Shade post 

15. | Column 


oMDAOUAWN 


-_2 
Ww 


16 | Adjustable column 

17 Base 

18 Rosette 

19 Cord set 

20 Base and column support 
21 Candle socket lock nuts 


22 Shade ring 

23 Shade support 
24 Socket leads 

25 Switch contactor 
26 Switch insulation 
27 Switch lever 





Pendant-Type Push Button Station 

General Elec. Co., 
Schenectady, N.Y. 
Line of pendant-type, 
momentary-contact 
push button stations, 
designated Type CR- 
2940, designed prim- 
arily for the control 
of motors driving 
machine tools such as 
planers and boring 
mills. The — stations 
may be fitted with 
sufficient cable so that 
they can readily be 
carried around by the 
operator. 

T he momentary- 
contact push-button 
unit provides both a 
normally-open and a 
normally-closed ci r- 
cuit. The units are 
mounted on the front 
of the case by means 
of screws, and = are 





ilaptable for mount- 
ing on the back of any cover-plate or may 
be built into a machine. 
Enclosing cases are made of cast alum- 
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Table of Parts and Materials 
Material No. 


Name of Part 





















Material 


Bronzed cast iron 28 Switch leads Wire and spring copper 
Brass 29 Switch post Brass 
Friction tape 30 Switch knob Brass 
Steel 31 Candle socket holder Bronzed steel stamping 
Brass 32 Switch body Molded phenolic ma- 
Brass terial 
Spring steel 33 Switch case Brass 
Brass 34 Switch insulation Vulcanized fibre 
Brass 35 Socket extension screw Steel 
Brass 36 Socket extension Sherardized steel 
Brass 37 Socket column Sherardized steel 
Brass 38 Socket body Porcelain 
Brass 39 Screws Brass 
Bronze steel 40 Screw Steel 
Bronzed cast iron 41 Socket insulation Paper 
Brass 42 Socket shell Brass 
Bronzed cast iron 43 Assembling screw Bronze 
Bronzed steel spinning 44 Terminal screw Brass 

45 Lamp contact Steel 
lron pipe 46 Center contact Brass 
Steel 47 Terminal screw Nickel-plated steel 
Steel wire 48 Candelabra base Bronzed steel spinning 
Steel wire and brass 49 Socket lock nut Steel 
Cotton-covered wire 50 Shade-column support Unfinished steel 
Copper 51 Candle socket assembly 
Vulcanized fibre 52 Candle Paper, wax, and varnish 
Vulcanized fibre 53 Shade trim Starched canvas tape 


NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 


inum alloy with a black japan finish. The 
back of the case is removable. Ample 
space is provided along both sides of the 
units for all necessary control wires. All 
buttons except the “stop” buttons are pro- 
tected from accidental operation by means 
of a guard at the bottom of the button. 
A nameplate over each button clearly indi- 
cates its function. 


Roller Bearing 


Bantam Ball Bearing Co., South Bend, 
Indiana. Radial roller bearing having a 
full complement of rollers. This bearing 
has two lips on the inner ring or cone, 





and one lip on the outer ring or cup, which 


allows the taking of thrust loads in one 
direction. The manufacturer claims that 








this bearing is more quiet than ball bear 
ings at all speeds, tests having been con- 
ducted at speeds up to 10,000 rpm. The 
radial load capacity is said to be eigh 
times that of a ball bearing of the same 
outline dimensions 

Due to its large radial capacity, this 
type of bearing is said to be particularly 
adaptable to applications where the design 
will not lend itself to a larger bearing and 
where a larger load capacity than that of 
a ball bearing is desirable, such as ma- 
chine tools, electric motors, grinders, 
pumps and speed reducers 


Brastil Die Casting Material 


Doehler Die Casting Co., 386 Fourth 
Ave. New York. Brastil, a copper alloy 
for making die castings. Tensile strength 
(ult.) is 90,000 to 95,000 Ibs. per sq. in. 
Elongation is 10-17 per cent in 2 in. Cop- 
per content is over 81 per cent. Brastil 
is thus seen to have a tensile strength 
greater than annealed steel with .71 per 
} 


cent carbon This material can be cut, 
tapped, reamed, drilled and turned without 
difficulty, claims the manufacturer. It can 
also be soldered and welded Resistance 
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to acids, alkalies and salts is said to be 
equal to that of any known copper alloy. 

Brastil is said by the manufacturer to 
withstand higher loads than ordinary bear- 
ing bronzes. This metal is of white gold 
color, and will take an attractive oxidized 
finish. 


Chromalox Cartridge Units 


Edwin L. Wiegand Co., 7530 Thomas 
Boulevard, Pittsburgh, Pa. Four types of 
Chromalox cartridge units: 1.  Brass- 


sheathed with stranded nickel wire ter- 





minal leads—for use where flexible ter- 
minal connections are required; 2. Steel- 
sheathed with bolt terminals—for use 
under high temperatures such as heating 
heavy rolls and machinery; 3. Units with 
bolt terminals—for use where high-wat- 
tage ratings are required; and 4. Double- 
end units—for use where one terminal 
connection at each end of the unit is re- 
quired. Special cartridge units can be 
built to customer’s specifications. 


Time Delay Switch 


Lincoln Elec. Co., Cleveland, Ohio. 
Time delay switch, unaffected by tempera- 
ture changes or operating conditions. The 
operation of this switch is similar to that 





of the well-known hour-glass. Its opera- 
tion depends upon the slow movement of 
mercury from one chamber to another. 
The illustration shows the switch in a 
horizontal position. When the switch is put 
into operation it is tipped on end in a 
clockwise direction. The mercury, indi- 
cated by cross-hatching, flows slowly 
through the small hole near the bottom of 
the center vein. The numbers 1, 2, 3 and 4 
indicate connection taps. One connection 
of the circuit on which the timer is to be 
used is connected to tap No. 1. The other 
connection is made to tap 2 for a short 
time delay, to tap 3 for a longer time de 
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lay, and to tap 4 for the longest time 
delay. 

By varying the size of the small opening 
at the bottom the switch can be made to 
give almost any time delay desired. When 
the switch is turned off—that is, when it 
resumes its horizontal position—the mer- 
cury passes through a large opening into 
the lower chamber and the switch is ready 
to be used again as contact is broken im- 
mediately. 

This type of switch can be built for an 
accurate time delay of 2 to 20 seconds. 


Electric Tachometer 
General Elec. Co., Schenectady, N. Y. 
Electric tachometer consisting of a small 
tachometer generator, a _ saturating-core 


4 ‘ ~ Jrm~ 





transformer, and a sensitive multi-scale 
portable voltmeter calibrated to read di- 
rectly in rpm. No outside source of elec- 
tric power excitation is necessary to this 
equipment. 

In measuring rpm. with this instrument 
it is possible to change the range of the 
instrument readings without shutting down 
the equipment or disconnecting the tacho- 
meter. The instrument always reads up 
the scale regardless of the direction of ro- 
tation of the machine. 


Mechanical Latch Relay 


Struthers Dunn, Inc., 134 N. Juniper 
St., Philadelphia, Pa. Dunco mechanical 
latch electrical reset relay for thermo- 
static control. Coils are universal A.C. 
or D.C.; also universal 25 to 60 cycle. 





Relay cannot hum, chatter or heat up, as 
coils are on the line for a fraction of a 
second. This relay is approved by the 
Underwriters. It is rated 30 amps. on 
110 volts, and 20 amps. on 220 volts. An- 
other type is rated at 40 amps. at 110 
volts, and 30 amps at 220 volts. 

Thermostat contacts handle only 1/10 
amp. at 110 volts, 60 cycles, momentarily. 
Thermostat makes but never breaks any 
current. Latch holds armature closed 
against molded keeper. 


Photo-Electric Cell and Relay 


Luxtron Devices Co., 
338 Berry St., Brook- 
lyn, N. Y. Photo-elec- 
tric cells designed in 
such a way that they 
are produced auto- 
matically, thus making 
possible an unusually 
low price. Photo-po- 
tentials are said to be 
large with low applied 
potentials, and with 
low light variations. 
These photo-potentials 
are said to be large 
enough to operate inexpensive relays with- 
out resorting to amplification circuits. 
Three types are available: Type ST, max- 
imum applied potential is 222 volts, and 
with a 40 watt frosted lamp at 12 inches, 
a minimum of 2 milliamps is guaranteed. 
With indirect sunlight as much as 25 
milliamps are obtained. Type L, same 
characteristics as Type ST except that 
this cell functions best at 110 volts A.C. 
or D.C. Type D, same characteristics as 
Types ST and L. This is a double cell. 
It can be used as a bridge circuit, or as 
a series or parallel circuit in itself. Re- 
lays are available for all cells. 





Correction 


On Page 64 of the March issue of 
ELECTRICAL MANUFACTURING was a new 
product description of the treated paper 





cylinders manufactured by Cross Paper 
Products Corp., Electrical Div., 2595 
Third Ave., New York. The illustration 
used with this item was in error. The 
correct illustration is as shown here. 





Flexible Couplings 
American Flexible Coupling Co., Erie, 
Pa. Two small flexible couplings with 
maximum bores of 34 in. and 1 in. Flange 
sections of these couplings are die-cast. A 


2'O 


wide groove is formed in the face, leav- 
ing two jaws between which the floating 
center member slides. The floating center 
member is a solid, non-metallic, self-lubri- 
cating piece and transmits the torque be- 
tween the flange sections. The design is 
simple and the coupling is said to permit 
comparatively large misalignment between 
shafts, without the use of springs, bolts, 
pins or flexible materials. 

Power capacity’ is .05 hp. per 100 rpm. 
for the 3% in. size, and .15 hp. per 100 
rpm. for the 1 in. size. The smaller 
coupling weighs 34 Ib. and the larger one 
2 Ibs. 
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MORE COILS 
BETTER WINDING 


LOWER COSTS _ the time to analyze 


your coil winding 
equipment is NOW. 
Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 





Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 













You will find Wilmington Fibre 
Parts in manufacturing plants all 


JEESONA) Let us recommend suitable equip- 
— ment for your coil department today. 
over the country. Our reputa- 
tion for quality 


UNIVERSAL WIND ING and general effi- 
COMPANY E. Gets camels of eee 























wide. We can 
BOSTON 


turn out over 
three million 
pieces a day, from 
the highest qual- 
ity of vulcanized 


DeJur-Hmsco a 


slip-ups are al- 
most impossible. 
You can count on 
getting your order 
when you want it. 
And every piece 
will be uniformly 
perfect. If you send specifica- 
tions, we'll be glad to quote. No 
obligation, of course. 
For your own fabrication, we 
carry a large supply of fibre 
rods, tubes, and sheets. 


< 
Heavy-duty Rheostats) & 
for || ge 
% 
4 















electric power | 
delicately 


controlled 


in 





motor operation 











a 
mixing 
Type H. D. 75 panels 
More than 10 years’ progressive e 
experience are back of De Jur- 
Amsco rheostats. That means spot 
the manufacturer of any equip- : 
ment of highly technical nature welding 
can dened wus De Jur-Amsco a 
to produce rheostats of an un- electro 
usually high quality and for the 3 
most unusual application. Con- plating 
sulting with us incurs no obli- 
gation. etc. 
DeJur-Amsco Corp | 
Con! 








95 MORTON ST. NEW YORK CITY | 





Refractory Protected Mercury Switch 


Westinghouse Lamp Co., Bloomfield, 
NN... J. Refractory protected mercury 
switch. To protect the glass walls of this 
switch a refractory block is placed within 


5 





the switch providing a chamber to con- 
fine the arc caused by the opening and 
closing of circuits having surge charac- 
teristics. The refractory protecting cham- 
ber is so designed as to insure a positive, 
safe and dependable impact contact be- 
tween two pools of chemically pure mer- 
cury. The switch is recommended for use 
on temperature regulators, motor controls, 
sign flashers, lighting controls, time clocks, 
heating controls, gasoline pumps and 
spraying equipment. 


Vacuum Contact Toggle Switch 
Burgess Battery Co., 202 E. 44th St., 


New York. Vacuum contact toggle 
switch, which is flameproof, free from 
dust and dirt, positive, low-resistance, 


quick-acting and corrosion-proof. This 
switch is based on the use of the Burgess 
vacuum contact, and actuated by the usual 
toggle switch movement. 








In this switch the vacuum contact is 
mounted in a holder held by brackets on 
the rear face of the switch plate. The 
throwing of the handle to the closed posi- 
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tion serves to actuate the external glass 
stem of the vacuum contact, either making 
or breaking the circuit. There is no move- 
ment of body or leads, and no mechanical 
wear. 

This switch is rated at 8 amps. inter- 
mittently, or 6 amps. continuously, 220 
volts. 


Permite Resalum —Aluminum Finish 


Industries, Inc., Cincinnati, 
Ohio. Permite Resalum is the name given 
to an aluminum finish for wood, metal, 
fabric, stone or any other surface requir- 
ing a preservative paint. It has for its 
vehicle a synthetic resin which contains 
no natural oils or gums. It contains no 
vegetable acids of any sort and for this 
reason bronze powder may be allowed to 
stand ready mixed with the vehicle for a 
long period of time with no fear that 
oxidation will occur. This resin is chem- 
ically inert. It is said not to react un- 
favorably to any of the common acids such 
as sulphuric, nitric, hydrochloric and car- 
bonic, or any of the common alkalies such 
as sodium hydroside or ammonia. It is 
highly waterproof and is unaffected by 
ultra-violet light rays, claims the manu- 
facturer. 

Drying time can be changed to suit the 
conditions. It varies from fifteen minutes 
to ninety-six hours. This finish is available 
in three grades: heat resisting Permite 
Resalum will withstand heat up to 1100 
degrees F. It is quite resistant to acids 
and water. Non corrosive Permite Resa- 
lum will withstand the action of dilute 
mineral acids in fumes, salt water and 
severe moisture conditions. It will resist 
heats up to 800 degrees F. Weather re- 
sisting Permite Resalum will withstand 
heats up to 400 degrees F. and ordinary 
corrosive fumes and salt air. 

This finish can be brushed, sprayed or 
dipped. One coat is said to cover the sur- 
face thoroughly. The material will cover 
between 750 and 900 square feet to the 
gallon when brushed or sprayed. 


Aluminum 


Refrigerator Control 


General Elec. Co., Schenectady, N. Y. 
Control unit for the compressor motor on 
\.C. domestic electric refrigerators, No. 





CR1057-Bl. It 
switch, the 
defrosting; a thermal overload device to 
protect the motor against sustained over- 
loads; a knob for manually resetting the 
relay; and an adjusting knob for varying 
the temperature in the food chamber; as 
well as flexible metallic bellows and tube, 
the end of which is to be mounted on the 
evaporator or coil. The unit is designed 
for convenient mounting either on a stand- 
ard or on the evaporator plate inside the 
refrigerator. It may also be flush mounted 
on the outside of the cabinet. 


“on-oft” 


incorporates an 
“off” position beimg used for 


Flexible Metallic Tubing 


Bendix Stromberg Carburetor Co., 
South Bend, Indiana. Seamless, flexible 
metallic tubing, applied in the electrical 
industry as electric wiring conduits, and 








for shielding airplane radio sets, and for 
oil burners. 

The hose is seamless from the tip of one 
fitting to the tip of the fitting at the op- 
posite end because the fittings are brazed 
or welded, forming an integral part of the 
hose. This construction prevents leaks 
developing in the hose and breaks occur- 
ing between the hose and its fittings. 

The manufacturer claims that this hose 
is more flexible than existing types of 
metal hose. A protective casing, braided 
from copper is designed to cover the hose 
with either one, two or three layers, de- 
pending on the pressure the hose must 
withstand. 

The hose is being manufactured with 
internal diameters of 3/16, 14, 3%, %, % 
and 1 in. 


Punch Press Motors 


Reliance Electric & Engineering Co., 
1042 Ivanhoe Road, Cleveland, Ohio. Line 
of induction motors especially adapted for 





punch presses and machinery with similar 
operating characteristics. These range in 
size from 3% to 200 hp. 

In the design of these motors the fly 
wheel was especially considered. During 
the unproductive part of the operating 
cycle the motors deliver power to the fly 
wheel. When work is being done, the 
motors slip and permit the fly wheel to 
carry the brunt of the load. 

These motors develop a starting torque 
of approximately 225 per cent and have 
a slip of 8 to 12 per cent. The motor 
frames are electrically welded out of bar 
steel. They are furnished with either ball 
or sleeve bearings and may be obtained 
either in open, fully-enclosed or fully-en- 
closed fan-cooled construction. 


Electrical Manufacturing, April, 1932 

































































oT nie ER 


Sie Aaa ie are 


soma Aa 


2 AiG Die CAR Manteca oe. 





a 


nilar 
re in 


> fly 
ring 
ating 
e fly 
. the 
el to 


orque 
have 
notor 
f bar 
r ball 
ained 
ly-en- 


, 1932 











AAR NT ETS 


April, 1932 


Electrical 


Slay) 


Bead Chain adds a touch 
of beauty to lamp design. 
It is modern. Write for 
portfolio showing Bead 
Chain application to lamps 
and lighting fixtures. Also 
samples of sizes, shapes, 
metals and finishes. 


THE BEAD CHAIN MANUFACTURING CO. 


BRIDGEPORT, CONNECTICUT 








DRIVER-HARRIS COMPANY 


Chicago—Detroit 


Cleveland 


ALLOYS 
for ELECTRICAL 
RESISTANCE 


‘‘Nichrome’”’ IV 
Nichrome 


Advance 
Lucero 


+ & 
for RADIO 
Pure Nickel 


Gridnic Wire | 


Ohmax 


HARRISON, NEW JERSEY 


Morristown, N. J. England—France 


Italy 





Manutacturing 


The Largest 
Manufacturers of 


Bronze Bushings 
and Bearings in — 
the World 


a 


BRONZE BUSHINGS AND BEARINGS 
Patterns and tool equipment for 30,000 differ- 
ent designs for application in all mechanical 

industries. 

FINISHED “IN STOCK” BUSHINGS 
500 standard sizes at Toledo and all branches. 


BABBITT-LINED BEARINGS (Bronze Backed) 
Main and connecting rod bearings for engines, 
compressors and pumps. 
GRAPHITED OIL-LESS BRONZE BUSHINGS 
For all applications where oil is a detriment 
to the product. 
SUPER-HARD BRONZE BUSHINGS 
For automobile spring bushings and other shock 
applications. 

BRONZE WASHERS 


Made from Bearing Bronze to customer's speci- 
fications. 


BRONZE CASTINGS 
Of Bearing Bronze, plain or finished. 


BRONZE BARS 
Cored and Solid in 12” lengths. 115 standard 
sizes in stock at Toledo and all branches and 
at mill supply houses. 
BUNTING BABBITT 
At mill supply houses throughout the country. 


BRONZE HAMMERS 
1-2-3-5 Ibs. Fitted with replaceable hickory 


handles. 


THE BUNTING BRASS 
& BRONZE COMPANY 


TOLEDO, OHIO 
Branches and Warehouses at: New York, Chicago, 
Boston, Detroit, Cleveland, Philadelphia, Los Angeles, 
Seattle, San Francisco Export Office: Toledo, Ohio 





BUNTING 


QUALITY 
PHOSPHOR BROAZE 


BUSHING BEARINGS 








Cartridge Type Paper Condensers 


Polymet Mfg. Corp., 833 E. 134th St., 
New York. Cartridge type paper con- 
densers made with self-supporting stiff 
wire leads. These condensers are designed 





for rapid assembly. Various capacities 
are available from .002 mfd. to 1 mfd. 
Most of these capacities are furnished in 
a range of voltage ratings up to 600 volts 
D.C. 


Deoxator Oil Purifier 


Sharpless Specialty Co., 23rd and West- 
moreland St., Philadelphia, Pa. Centrif- 
ugal oil purifier for transformer and cir- 
cuit breaker oil, in which the oil is cen- 





trifugally purified under a high vacuum. 
This device, known as a Deoxator, can 
be used for filling and “drying out” new 
equipment, for filling inertaire type trans- 
formers, for centrifuging oil in trans- 
formers that are designed to prevent air 
contact, purifying oil for oil filled cables, 
purifying oil in subway type transformers 
that are sealed up tight, and for produc- 
ing a purified oil with less sludge forming 
tendencies and having a more persistent 
dielectric. 





Explosion Proof Starters 


Industrial Controller Div., Square D Co., 
Milwaukee, Wis. Class 8532, Types AR-1 
and BR-1 explosion proof starters for use 
in Class 1, Group D locations, as described 
by the Underwriters’ Laboratory. 





Type AR-1 has a “start-stop” push but- 
ton on the cover while Type BR-1 is de- 
signed for remote control. The starter 
mechanism consists of a ruggedly con- 
structed three-pole magnetic contactor and 
thermal overload relays mounted on a 
porcelain base. An explosion proof cast 
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iron enclosure surrounds the _ starter 
mechanism. 

The starters provide low voltage pro- 
tection and release, also time limit over- 
load protection to A. C. Single and 
polyphase across-the-line motors. 

Maximum ratings are: 1% hp., 110 volt; 
3 hp., 220 volt single phase; 5 hp., 220 volt, 
7% hp., 440-550 volt polyphase. 





Ceramic for Range Plates 


Louthan Mfg. Co., East Liverpool, Ohio. 
Louthite is the name given to a ceramic 
for use in making electric range plates. 
This ceramic is said to have the same re- 
sistance to thermal shock as Elemite, the 
regular commercial electric heating ap- 
pliance insulation offered by this company. 
Louthite can be made in any desired spe- 
cial shape to meet customer’s requirements. 


High Speed Tapping Machine 


R. G. Haskins Co., 4636 West Fulton 
St., Chicago. High speed tapping ma- 
chine with a self-contained head incorpor- 
ating a _ sensitive reversing mechanism 


Ea 





operating at high speed. The tap is held 
by a collet chuck that is small in diam- 
eter and weight to minimize the intertia 
effect. Sufficient number of collets are 
furnished to take taps from No. 2 to No. 
14 inclusive. 

The machine is regularly furnished with 
gears for any two of the following stand- 
ard tapping speeds: 1500, 1750, 2333 and 
3062 rpm. Special gears can be furnished 
for other speeds. The reverse speed is 
twice that of the tapping speed. 

To provide lubrication for high-speed 
tapping an oil pump is provided. The 
amount of discharge of this pump is ad- 
justable. 

The motor is repulsion-induction, ball 
bearing, and is controlled by a start-stop 
switch conveniently located in, the hous- 
ing. The tapping unit including other 
vertical moving parts are counter balanced 
by a weight included within the machine 
frame which gives the machine a free 
floating sensitive action. An adjustable 
light attached to the frame furnishes ample 
illumination. 

This machine can be furnished with 
pedestal or bench mounting. The tapping 
capacity is to % in. in brass and to 3/16 
in. in steel. Finish is crystalline baked 
varnish, natural aluminum and_ nickel 
plate. 


Phototube Relay 
Electrotec Engineering Corp., 180 Madi- 
son Ave., New York. Universal model 
photo-tube relay that is said to cover a 
wide range of light control applications. 
This model has been designed to apply 





without the necessity of experience in 
applying this type of equipment. It has 
an external adjustment that may be set 
to operate on a change of 1/10 of one 
foot-candle in illumination, from absolute 
dark to daylight or for impulse opera- 
tion from a light source. Three models 
are available, A.C. D.C., and _ battery 
types. All models have cord and plugs and 
terminals for open and closed circuit 
operation. Overall dimensions of all three 
models are 7 in. high by 3% in. in dia. 





Automatic Armature Notcher 


Schatz Mfg. Co., Poughkeepsie, N. Y. 
High speed armature notching press, built 
in three sizes for taking discs 2914, 39, and 
59 in. in dia., and with operating speed up 
to 650 strokes per minute. 





There is a positive circulating oil system 
built inside the frame of the machine. All 
important moving members are mounted in 


ball bearings or bronze bushings. Index- 
ing members are actuated by rotating parts, 
eliminating levers, pawls and sudden re- 
verse motions. 

When the foot treadle is depressed, two 
movements take place; first, the spring on 
top of the circular table is drawn down so 
as to hold the disc to be notched firmly to 
the table; and second, the indexing mechan- 
ism is set in motion. After a complete 
cycle has been made, the indexing mechan- 
ism automatically stops, the spring-clamp 
is released and the notched disc is quickly 
removed. 

An attachment can be provided when de- 
sired for notching stators as well as rotors. 
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lf You Want Copies of these 





New Catalogs, Leaflets, Books — 


General 


134. Radio Noises and Their Cure. 101 
sources of radio interference and their 
cures Questions and answers. Illustrations. 
80 pages. 8% by 11 in. Tobe Deutsch- 
mann Corp, 

135. Census of Manufacturers of Laundry 
Machinery, 1929. Including sewing ma- 
chines and attachments, washing machines, 
wringers, driers, and ironing machines for 
household use. Department of Commerce. 

136. Symposium on Welding. Held at the 
Pittsburgh regional meeting American So- 
ciety for Testing Materials, Pittsburgh, 
March 18, 1931. Engineering data, half 
tones, detail line cuts. 156 pages, 6 by 9 
in. American Society for Testing Material. 

137. Tool Steel. 48 page catalog giving 
data on forging, annealing, hardening, and 
tempering of high speed, special alloy, car- 
bon, and special purpose steels. Tables of 
engineering data, illustrations, magnetiza- 
tion curves of magnet steels. Ludlum 
Steel Co. 

138. Cageless Tapered Roller Bearings. 
Engineering manual replete with detailed 
sketches, tables of engineering data, and 
general principles of application. Size 
8% by 1l in. Tyson Roller Bearing Corp. 


Motors and Speed Reducers 


139. Squirrel-cage Motors. 2-page bulletin 
describing Type RP motors. Speed-torque 
curve and detail half-tones. Wagner Elec. 
Corp. 

140. Permissible Motors. List of motors 
available to prospective builders of per- 
missible outfits. Information circular, 
mimeograph, without illustrations. 5 pages. 
Department of Commerce—Bureau of 
Mines. 

141. Constant Speed Motors. 2-page bul- 
letin describing and illustrating A.C. and 
D.C. general purpose, long hour duty, 1/20 
to 1/15 hp. motors. Table of code words, 
catalog numbers, and ratings. Bodine Elec. 
Company. 

142. Motors. 4-page broadside, schedule 
of sizes and prices of B-Line motors. 
Brown-Brockmeyer Co., Inc. 

143. Special Frame Motors. 4-page leaflet 
of detail drawings and dimensions. The 
Ohio Electric Mfg. Co. 

144. Squirrel-Cage Motors. Bulletin 174, 
24 pages and cover, 8 by 10% in. Perfor- 
mance curves, tables, and detail half-tone 
illustrations with descriptive copy boxes. 
Wagner Electric Corp. 

145. Worm Gear Reduction Units. Bul- 
letin No. 112, 48 pages, 8% by 11 in. De- 
tail drawings and half-tone illustrations. 
Tables of dimensions and performance. 
Cleveland Worm and Gear Co. 
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Machines and Parts 


146. Cog-Belt Drives. Catalog No. 105, 
8% by 11 in. Elaborate tables of engi- 
neering information, numerous application 
illustrations, explanation of fundamental 
principles by question and answer method. 
Dayton Rubber Mfg. Co. 

147. Fastenings. Products for making 
fastenings to sheet metal, steel, cast iron, 
die castings, brass, slate, masonry, etc. 32 
pages, 8% by 11 in. Detailed test results, 
sketches, tables of engineering data and of 
conversion factors to facilitate calculation. 
Parker-Kalon Corp. 

148. Conduit Fittings. 108 page catalog 
containing a number of new products, and 
descriptions of a complete line of conduit 
fittings. Half-tone illustrations and line 
cuts are plentiful. Complete engineering 
data and prices. Loose leaf. Thomas & 
Betts Co. 

149. Constant Wattage Voltage Regulators. 
Bulletin 5501, 1 page 8% by 11 in. One 
half-tone one dimensional sketch, table of 
dimensions and engineering data, and ac- 
companying descriptive text. Ward Leon- 
ard. 

150. Radio Circuit Components. Paper, 
electrolytic and mica condensers, resis- 
tances, volume controls, transformers, 
chokes. 932 catalog, 36 pages, 4% by 10 
in. Engineering data, illustrations, and 
prices. Polymet Mfg. Corp. 

151. Transformers. One-tenth to 200 
kva. Four bulletins, giving engineering 
data, illustrations, and prices. Kenyon 
Transformer Co. 

152. Rectifiers. Lead-tantalum rectifiers 
for battery charging and D.C. power. Cat- 
alog TC-37, 16 pages, 8% by 11 in. Half- 
tone illustrations, schematic diagrams, en- 
gineering data, tables, and plentiful de- 
scriptive text. Fansteel Products Co. 

153. Ovens. For heat treating and test- 
ing. Bulletin No. 30 S, 24 pages, 5% by 
7% in. Half-tone illustrations and appli- 
cations of various types of electric and 
gas-heated ovens. Young Brothers Co. 

154. Rheostats. Bulletin No. 12, 8 pages, 
8% by 11 in. Detail illustrations, half- 
tones, engineering data, text. Ohmite Mfg. 
Co. 

155. Globar Non-Metallic Heating Ele- 
ments. Bulletins A, B, and C. Bulletin A 
is general. Bulletin B describes electric 
heating elements and terminal accessories 
for industrial applications. Bulletin C 
describes non-metallic heating elements 
and spring terminal mountings for electric 
appliances. Detail illustrations showing 
how elements are applied. Engineering 
data. Globar Corp. 

156. Condenser and Resistor Manual and 
Catalog. 48 pages, 8% by 11 in. Engineer- 
ing data, code words, prices, wiring dia- 
grams, half-tones. Aerovoxr Wireless 
Corp. 
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157. Oil Cups and Oil Hole Covers. 16 
pages, 4% by 7 in. Detail illustrations, 
tables of dimensions. W. W. & C. F. 
Tucker, Inc. 

158. Chromalox Cartridge Units. Bulletin 
C-113, 6 pages, illustrating with half-tones 
and detail line cuts four types of Chro- 
malox cartridge type electric heating units: 
brass-sheathed with stranded nickel wire 
leads, steel-sheathed with bolt terminals, 
units with bolt terminals for use where 
high-wattage ratings are required, and 
double-end units. Table of dimensions and 
prices. Edwin L. Wiegand Co. 

159. Automatic Clutch. Ramsey Pulvis 
automatic, high-speed, mechanical load 
starter and shock absorber. Bulletin 132, 
16 pages, 6 by 9 in. Half-tones, cross-sec- 
tional drawings, and performance curves. 
Ramsey Chain Co. 


Materials 


160. Mica. Catalog No. 22, 54 pages, 6 
by 9 in. MHalf-tone illustrations of mica 
products. Tables giving engineering data 
and prices. Detail drawings. The Ma- 
callen Co. 

161. Spauldite Fibre Sheets. 4-page leaf- 
let containing an elaborate table giving 
electrical and mechanical properties of 
Spauldite sheets. Half-tones and engineer- 
ing data. Spaulding Fibre Co. 

162. Armco Electrical Sheet Steel Grades. 
12 page pamphlet, 8% by 11 in. Brief 
description of different grades, costs, mag- 
netization and core loss curves, costs. 
American Rolling Mill Co. 

163. Knife Switches. Catalog 40, 100 


pages, 7% by 10% in. Illustrations, en- 
gineering data and prices. Barkelew Elec. 
Mfg. Co. 
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Here is a complete list of all electrical patents 
for the month preceding publication date. 





The Month's Electrical Patents | 


Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 


Editor, ELECTRICAL MANUFAC- 
TURING, 461 Eighth Avenue, New 
York City, N. Y. 


Patents reflect faithfully the trend of 
progress in any industry. One out of 
eight patents issued by the U. S. Patent 
Office has some electrical significance. 
This means that there are over 500 
individual “sign posts’’ of progress in 
our industry which are set up every 
month. These 500 patents are culled 
for you from over four thousand patents 
which are listed in the Patent Office 
Gazette each month 








1,844,680. Radio Loud Speaker and Lamp 
Otto M. Rau, Philadelphia, Pa. 

1,844,683. Electrolytic Disintegration Prevent 
ing Means. Emil J. Remscheid, assignor to Gen 
eral Electric Company. 

1,844,686. Apparatus for Recording Electri- 
cally Transmitted Signals. Louis L. Rustad and 
Victor E. Extrom, assignors to Telegraphy Im 
provements Co., Minneapolis, Minn. 

1,844,687. Electric Discharge Device. Camil 
A. Sabbah and Carl C. Herskind, assignors to 
General Electric Co. 

1,844,688. Remote Control System. 
J. Sammer, Elizabeth, N. J. 

1,844,689. Current Collector. Wm. Schaake, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,844,699. Wire Drawing Apparatus. George 
E. Stack, assignor to General Elec. Co. 

1,844,704. Electrical Control System. Louis 
W. Thompson, assignor to General Elec. Co 

1,844,705. Piezo-Electric Apparatus. Augustus 
B. Tripp, assignor to General Elec. Co. : 

1,844,708. Apparatus for the Photographic 
Recording and Reproducing of Sound. Dow O 
Whelan, assignor to General Elec. Co. 

1,844,710. Fabricated Structure for Dynamo 
Electric Machines. Alexander P. Wood, assignor 
to General Electric Co. 

1,844,719 and 1,844,720. Control System and 
Electrical Control System. Paul M. Stivender, 
assignor to Allis-Chalmers Mfg. Co., Milwaukee. 

1,844,721. Dynamo Electric Machine. Ray- 
mond H. Sullivan, assignor to North East Ap 
pliance Corp., Rochester, N. Y. 

1,844,725. Flush Type Theftproof Panel 
Board. Clarence H. Veale, assignor of forty 
nine one-hundredth to Monroe O. Mason and 
Milton L. Mason, Tulsa, Oklahoma. ; 

1,844,731. Push-Button Switch Mechanism. 
George H. Whittingham, assignor to Monitor 
Controller Co., Baltimore, Md. 

1,844,736. Alarm Clock Controlled 
Harry L. Adams, Elvins, Mo. 

1,844,751. Process of Electrodepositing Chro- 
mium. Colin G. Fink and Hugh D. McLeese, 
assignors to United Chromium, Inc., N. Y. C. 


Michael 


Switch. 


1,844,757. Terminals for Storage Batteries. 
Wayne E. Greenwood, Salem, Oregon. , 
1,844,770. Pattern-Sheet Controlled Switch 


for Illuminable Signs. Alfredo A. Jimenez and 
Julio J. Jimenez, Havana, Cuba. 

1,844,772. Electromagnetic Pump. Albert A. 
La Pointa, assignor to Houghton Bulkeley, Hart 
ford, Conn. 

1,844,787. Cone Type Speaker. Edward B. 
Newill, assignor to General Motors Radio Corp., 
Dayton, Ohio. 

1,844,801 to 1,844,804. Acoustic Device, Loud 
Speaker Adapted for Automobile Use and Sup- 
port for Diaphragm Transformers. John D. Sea- 
bert, assignor to General Motors Radio Corp., 
Dayton, Ohio. 

1,844,807. Remote Control Switch. 
J. Sorrell, Chattanooga, Tenn. 

" 1,844,827. Electromagnetic Friction Device. 
Arthur P. Warner, assignor to Warner Electric 
Brake Corp., South Beloit, Ill. 
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Franklin 


1.844.833 
Chas. W 
ery Co. 

1.844.839. Dial Control. Leroy J. Buttoloh, 
assignor to General Electric Vapor Lamp Co., 
Hoboken, N. J. 

1,844,841. Heat Regulating System. 
D. Colman, Rockford, II. 

1,844,859. Magnetic and Radioelectric Gomi 
ometry. Lucien Levy, Paris, France. 

1,844,865. Electrically Controlled 
Firing Mechanism. George J. 


Electric Motor Controlling System 
Wyman, assignor to Sullivan Machin 


Howard 


Percussion 
Schladt, Dover, 
1,844,878. Vanity Case Designed for Night 
Use. Gilbert C. Atwill and Jay O. Browder, as- 
Signors of one-third to George Richter, La Jun: 
ta, Col. 

1,844,880. 
Records. 
England 

1,844,906. Electric Heating Appliance. Harold 
N. Shaw, assignor to Globar Corp., Niagara Falls, 
New York. 

1,844,910. Controlling Apparatus. Chas. W. 
Wyman, assignor to Sullivan Machinery Co. 

1,844,916. Electrical Terminal and Terminal 
Connection. Bryant I). Dykes, assignor of one 
half to Howard Watkins, Summit, N. J. 

1,844,925. Electrolytic Reproduction of Cop- 
per Oxide Surface of Rectifiers. Herbert Kahler, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,844,928. Copper Oxide Rectifier. Joseph 
Slepian, assignor to Westinghouse Elec. & Mfg. 

1,844,930. Electric Condenser. Noel Cahu- 
=, assignor to Furnell Mfg. Corp., Newark, 
N. J 

1,844,941. Signaling. Otto Boehm, assignor to 
Telefunken Gesellschaft fur Drahtlose Telegra 
phie, Berlin, Germany. 

1,844,949. Synchronizing System. Philo T. 
Faransworth, assignor to Television Labs., Inc., 
San Francisco, Cal. 

1,844,950. Automatic Transmitter. James L. 
Finch, assignor to Radio Corp. of America. 

1,844,953. Radio Receiving Circuits. Harald 
T. Friis, assignor to Western Elec. Co. 

1,844,957. Supporting or Carrying Clamp for 
Electrical Overhead, or Aerial Lines. Johannes 
W. Hofmann, Kotzschenbroda, Germany. 

1,844,959. Multiple Burner Control. George 
E. Hulse, assignor to Silica Gel Corp., Balti- 
more, Md. 

1,844,971. Time Control 
ter E. Myers, Providence, R. 

1,844,973. Radio Communication System. Earl 
G. Ports, assignor to Bell Tel. Labs., Inc. 

1,844,974. Electric Condenser and Method of 
Making It. Wm. H. Priess, assignor to Gen- 
eral Electric Company. 


Preparation of Photographic Sound 
Douglas T. Bennett, Winchmore Hill, 


Mechanism. Wal- 


1,844,977. Voltage Regulator. Delbert E., 
Replogle, assignor to Raytheon, Inc., Cambridge, 
Mass. 

1,845,035. Electric Lighting Appliance. Max 


Boltuch, assignor to Hannibale S. Imbro, N. Y. 

1,845,041. Insulated Electric Conductor. Hen- 
rik Boving, assignor to Bell Tel. Labs., Inc. 

1,845,042. Electron Discharge Device. Rob 
ert M. Burns, assignor to Bell Tel. Labs., Inc. 

1,845,047. Electrolytic Cell and Mounting 
Therefor. Walter E. Holland, assignor to Phil- 
adelphia Storage Battery Co., Phila., Pa. 

1,845,052. Apparatus and Process for Mak- 
ing Metal Patterns. Arthur K. Laukel, Detroit. 

1,845,067. Solid Rectifier. Eastman A. Weaver, 
assignor to Raytheon Inc., Cambridge, Mass. 

1,845,075. Insulation for Electrical Conduc- 
tors. Henrik Boving, assignor to Bell Tel. Labs. 

1,845,079. Fixture Switch. John Wilson 
Ely, Jr., Cresskill, N. J. 

1,845,084 and 1,845,085. Lubricating Device 
for Motors and Indirect Lighting Fixture. Ed- 
win F, Guth, Webster Groves, Mo. 

1,845,089. Battery Terminal Connector. Carl 
P. Kionka, assignor to Richard L. Parish, Chi- 
cago, Il. 

1,845,101. Fraud Prevention System for Elec- 
tric Metering. John W. Thompson, Puebla, 
Mexico. 

1,845,109. Shade Holder. Dwight E. Worrell, 
Chicago, III. 

1,845,112. Railway Traffic Controlling Appa- 
ratus. Earl M. Allen, assignor to Union Switch 
& Signal Co., Swissvale, Pa. 

1,845,113. Magnetic Material and Magnet 
Core. John Wendell Andrews and Randall Gil- 
lis, assignors to Western Elec. Co., Swissvale, 
Pa. 

1,845,114. Commutator. Vincent G. Apple 
and Frederick W. Cotterman, assignors to Vin- 
cent G. Apple Labs., Dayton, Ohio. 

1,845,115 and 1,845,116. Commutator and 


\lethod of Insulating Coils. 
Dayton, Ohio. 

1,845,130. Multiple or Built-up Electrical Con 
denser. Philip Ray Coursey, assignor to Dubi- 
lier Condenser Corp., N. Y. C. 

1,845,132. Automatic Block System. 
Ferrer Dalmau, Barcelona, Spain. 

1,845,138. Electrical Condenser. Ludwig Ed 
samen assignor to Dubilier Condenser Corp., 


Vincent G. App 


Antonio 


1,845,144. Method of Making Magnetic Struc- 
tures. Randall Gillis, assignor to Western Elec 

1,845,151. Current Rectifying System and Ap 
paratus. Albert S. Hubbard, assignor to Gould 
Storage Battery Corp., Depew, N. Y. 

1,845,173 and 1,845,174. Power Factor Con 
trolling Device and Electrical Condenser. Alex- 
ander Nyman, assignor to Dubilier Condenser 
Corp., New York, N. Y. 

1,845,175. Railway Switch Controlling Ap 
paratus. Bertram R. Padmore, assignor te 
Union Switch & Signal Co., Swissvale, Pa. 

1,845,188. Disconnecting Switch. Allan Ram- 
sey, assignor to Schweitzer & Conrad, Inc., Chi- 
cago, 


; 1,845,195, Trolley Hanger Switch. Floyd 
Scaff, Winona, W. Va. 
1,845,210. Loud Speaker Diaphragm. Alex 


ander I. Abrahams, New York, N. Y. 
1,845,225. Fuse Plug. Louis Bluman, Brook- 
lyn, N. Y. 
1,845,227. Control Device. George D. Bower, 
assignor to Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 
1,845,231. Method of Ascertaining the Amount 
of Coating on Material. Bertis L. Browning, 
assignor to Leeds & Northrup Co., Phila., Pa. 
1,845,234. Automatic Electric Safety Switch 
Arthur J. Butler and John T. Williams, assign 
= of one-third to Julia M. Meyer, Berkeley, 
al. 
_ 1,845,241. Magnetic Control System. Wm. B. 
Cooley, assignor to Hevi Duty Electric Co 
Milwaukee, Wis. , 
1,845,269. Impedance 
Heitman, Drexel Hill, Pa. 
1,845,270. Variable Condenser. 
man, Washington, D. C. 
_ 1,845,271. Thermocouple. Otto Hermann, as 
signor to Thermo Elec. Co., St. Louis, Mo. 
1,845,273. Electrical Connector. Richard T. 
Hosking, assignor to Shakeproof Lock Washer 
Co., Inc., Chicago, Til. 
1,845,278. Thermostatic 
Igou, Springfield, Ohio, 
1,845,298. Exercising Machine. Royal Lee, 
assignor to Lee Eng. Research Corp., Milwau 
kee, Wis. 
_ 1,845,300. System for and Method of Motor 
Control. George J. Lexa, assignor to Harnisch- 
feger Corp., Milwaukee, Wis. 
1,845,302. System of Vending Radio Energy. 
Lawrence W. Luellen, assignor to Radio Corp. 
of America, New York, Zs 


Relay. Herbert T. 


Carl A. Hell- 


Switch. Dale C. 





1,839,677. Oil Retention Construction for 
Ball Bearings. George O. Hedge, assignor 
to Standard Steel & Bearings, Inc., Plainville 


Conn. 

1,845,305. Ignitian Mechanism. James N 
Macrae, assignor to Petroleum Heat and Power 
Ca. x Be Se 

1,845,306. Coupling System. Wm. A. Mac- 
Donald, assignor to Hazeltine Corp. 

1,845,308. Railway Traffic Controlling Appa- 
ratus. Ronald A. McCann, assignor to Union 
Switch & Signal Co., Swissvale, Pa. | : 

1,845,310. Thermionic Tube. Frederick 5. 
McCullough, Edgewood, Pa. 

1,845,321. Remote Control System. Martin 
L. Nelson, assignor to Associated Elec. Labs., 
Inc., Chicago, Il. . 

1,845,322. Method of Inductive Heating. 
Heinrich Neuhauss, assignor to Ajax Metal Co., 
Philadelphia, Pa. ; : 

1,845,365. Conduit and Pipe Clamp.  Fred- 
erick B. Thompson, Teaneck, N. J. 

1,845,368. Synchronizing System. Jan van 
der Mark, assignor to Radio Corp. of America. 

1,845,375... Electric Controller. Robert E. 
Weimer, assignor to Weimer-Warren Co. 

1,845,386. Electric Motor. Jonny Zetsche and 
Nicolaus Petersen and ames Sinclair-Ross, 
said Petersen assignor to Zetsche and Sinclair- 
Ross. 

1,845,395. Car-Actuated 
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Electrical 





Refractory and Electrical Porcelain 


any size, shape and kind, easily made 


« quickly shipped » 
We hav e the plant, equipment, knowledge 


an d ability to meet your requirements, and 

fill your orders promptly. Mail in your 

sketch for suggestions and prices eee regard- 
less of quantity or kind. 


Che COLONIAL INSULATOR Company 


973 Grant Street Akron, Ohio 











ALUMINUM—ZINC—TIN and LEAD BASE 


A new plant, new equipment, but old, ripe experience 
behind every detail of our specialized work. Let us sub- 
mit quotations—our advice will not obligate you. 


Paragon Die Casting Co. 
2701 N. Crawford Are. 
Chicago 





-INDUSTRIAL OVENS 
AND HEATERS 


FOR ENAMELING, JAPANNING, 

LACQUERING, CORE BAKING, 

TEMPERING, PROCESS BAKE- 

ING AND DRYING 
~SPECIAL OVENS ~ 

FOR EVERY FUEL AND HANDLING 

METHOD. WRITE FOR DETAILS 


‘The PAUL MAEHLER COMPANY 


2206 West Lake St., Chicago, Ill. 















































Manufacturing 6) 


“Too Good to 


be True” 





A large ‘builder of heavy transformers 
had the problem of embedding copper bars 
in a low-resistance matrix, inside¥a copper 
tube, to form lead-ins. 





Various brazing materials were tried, without getting 
the desired results. They heard about Sil-Fos, ordered 
a few pounds for test, and were so elated with the results 
that they declared it seemed ‘“‘too good to be true.” 
They are now regular users and enthusiastic boosters of 


Sil-Fos. 


This is typical of the problem-solving capabilities of 


Sil-Fos 


A brazing metal containing silver and phosphorus— 
the silver giving it strength, ductility and corrosion- 
resistance and the phosphorus helping to bring its flow 
point down to 1300°F., as compared with 1600 to 2100° 


for base metal brazing alloys. 

Sil-Fos requires less than the usual amount of flux 
none at all in certain copper-to-copper work. 

It makes strong, sound joints. 

Particularly recommended for quantity-production 
work, because its free flowing, penetrating quality speeds 


up output, and the use of less flux (or none at all) reduces 
cleaning time and labor. 


Sil-Fos is furnished in rods, strip and pulverized. It 
is sold by the pound at lower prices than you would 
expect to pay for an alloy containing silver. 


Write for Bulletin 53-E. 


HANDY & HARMAN 


Executive Offices 
57 William St., New York City 
Principal Plant: Bridgeport, Conn. 


Service 125 Richmond St., Providence, R. I. 
Plants Fulton and Gold Sts., New York City 

































































































for Crossing _ Signals. Mark R. Briney, Brook- 
haven, N. , 

1,845,399. Locomotive Headlight. Wm. M. 
Cloninger, Ponca City, Okla 

1,845,406. Inductance System. Louis A. Geb 
hard, assignor to Wired Radio, Inc., N. Y. ¢ 


1,845,4 


24. 
Thomas Lant, 


1,845,447. 


Scofield, 
Jackson, 


3righton, 


son, 


assignor to 


Plug Connecter 
Detroit, 
Electric 
Spa 


Mich 
1,845,463. 


Oil Immersed 


England. 
1,845,475. 


Hopewell, 


1,845,480. 


ton, 


assignor to National 
1,845,481 and 
ward M. Claytor, 


Soldering Iro1 
Va. 


Electrical Sock 


1,845,489. 


assignor t 


Electric 


for Electric Lamps. 


Mich. 


Terminal 


Theodore J 
rks-Withington Cec 
Allen West, 


Switch 


Flenner G. Ben 


et. Martin M. Clay 
Products Corp 
Control System. Ed- 
» Westinghouse Elec. 


& Mfg. Co. 

1,845,493. Magnetic Alloy. Albert A. Frey, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,845,494. Electrical Relay. John E. Funk, 
Bloomfield, N. ] 

1,845,497. Electric Furnace. Albert J. Han- 


son, 
South 


assignor to 


1,845,501. 


American Electric 
Boston, Mass. 
Conductor Connector. 


Furnace Co., 


Joseph B. 


Jurad, Newton, Mass. 

1,845,510. Switch. Walter Murad, assignor 
to Paramount Elec. Mfg. Co., San Francisco. 

1,845,512 Radio Aerial. Arthur L. Neil, 
Brooklyn, N. Y. . 

1,845,514. Electric Switch Having Lockout 
Mechanism. George W. O'Keeffe, assignor to 
Condit Elec. Mfg. Corp., Hyde Park, Mass. 

1,845,517. Binding Post. Earl D. Pelton, 
Dixon, Il. 

1,845,518. Manually Operated Electric Switch 
and Switch Mechanism. Henry P. Pinkham, 
asSignor to Condit Elec. Mfg. Corp., S. Boston, 
Mass. 

1,845,534. ‘Condenser Totalizer for Remote 
Metering Systems. Griffin G. Waite, assignor to 


Westinghouse Elec. & Mfg. Co. 

1,845,571. Transmission of Selector Impulses 
or the Like Over Duplexed Lines. Roman 
Trechcinski, assignor to Telefonaktiebolaget L 
M. Ericsson, Stockholm, Sweden. 

1,845,575. Motor and Motor Horn. John M 
Aufiero, Brooklyn, N. Y. 

1,845,576. Apparatus for Testing Condensers 


Morris H. 


Waterbury, 


1,845,584 to 1,845,586. 
Loud Speaker and 
H. Duffy, 


1,845,6 


21. 


Bennett, 


Miami, 
Burglar and Fire Alarm. 


assignor 
Conn. 


Fla. 


Morrison, Spokane, Wash. 
1,845,629. 


bles. 


Ernest F. Saylor, 


Stop Joint 


1,845,638 and 1,845,639. 


Electric Socket. 


Hugo H. 


Belden Mfg. Co., Chicago, 


to Scovill Mfg. Co., 


Diaphragm for Radio 
Radio L 


oud Speaker. Chas 


Alan R 


for Lead Covered Ca 
Los Angeles, Cal. 


Portable Socket and 
Wermine, assignor to 


Ill. 


1,845,670. Ozonizer. Paul F. J. Lebrun, 
Montreal, Quebec, Canada. 

_ 1,845,679. Cable Connection. Richard Par 
rish, assignor of one-third to Harry N. Levin 
and one-third to Wm. C. Bennett and one-third 
to John A. Bedford, Royal Oak, Mich. 

1,845,699. Binding Post for Meters. Richard 

P. Brown, assignor to Brown Instrument Co.., 
Philadelphia, Pa. 

1,845,720. Amplifying Circuits. Herman C. 

Mueller, Milwaukee, Wis. 

1,845,756. Fuse. Frank C. La Mar, N. Y. C 
1,845,764. Combined Snap and Testing Switch 
for Flashlights. Clarence E. Pryor, Elizabeth, 
1,845,768. Loud Speaker. Stanley Stokes, 

Ferguson, Mo. 

1,845,770. Synchronous Motor. Leonid A 

Umansky, assignor to General Electric Co. 

1,845,777. Metal Electrode and Method of 


Making the Same. 


Focsaneanu 


Alexander and 


Jas. P. Gibson, assignors to Argco Tube & Tele- 
vision Corp. 
1,845,783. Disconnecting Switch. Herbert J. 
Crabbs, assignor to Westinghouse Elec. & Mfg. 
1,845,793. Manipulating Device for Electric 
Plugs. Robert H. Ireland, Corona, L. I., N. Y. 
1,845,811. Resistor Unit and Method of 


Forming the Same. 


Lau 


rence E. Power, as- 


signor to Allen-Bradley Co., Milwaukee, Wis. 

1,845,823. 
Williams, assignor to Williams Oil-O-Matic Heat- 
ing Corp., Bloomington, III. 


1,845,828. 


ing Same. 


Bradley 


Co., 

1,845,837. 
Discharge Tubes. 
Manhattan Electrical Supply Co., 


Control 


Resistor Unit 
Lynde Bradle 


Electrode 


Mechanism. 


Milwaukee, W 
Structure 
Wm. F. 


Walter W. 


and Method of Form- 
y, assignor to Allen 
is. 

Electrical 
assignor to 
Inc., Jers 


for 
Hendry, 


City, N. 

1,845, 838. Electrical Connecter. George Herb- 
ster, assignor to Bauer Ignition Co., Cleveland, 
Ohio. 

1,845,841. Method and Apparatus for Prevent- 
ing Backfires in Metal Vapor Rectifier Julius 
Jonas and Erwin Kern, assizgnors to Aktienge 
— Brown Boveri & Co., Baden, Switzer- 
and. 

1,845,852. Electrolytic Heater. John Slisz, 
assignor of one-half to James R. Brockman, St. 
Louis, Mo. 

1,845, 896. Voltage Regulating Device for Sup 
ply Systems Comprising Variable Speed-Dynamos. 
Nocilaas A. Voorhoeve, asSsignor to N. V. 
68 


Philips’ Gloeilampenfabrieken, Eindhoven, Neth 
erlands. 

1,845,910. Regulating Means for Electric In- 
duction Furnaces. Ludwig Dreyfus, assignor to 
Allmanna Svenska Elektriska Aktiebolaget, Vas- 
teras, Sweden. 

1,845,915. Switch. Harold M. Hegyessy, Al- 
liance, Ohio. 

1,845,925. Indicating Device for Vehicles 
James McCreath, Liverpool, England. 

1,845,927. High Tension Switch. Winford 
G. Milne, Hamilton, Ontario, Canada. 

1,845,948. Outlet Box Suspension Means. 
Beveley R. White, San Angelo, Texas. 

1,845,973. Current Regulating Device. Hugh 


M. Stephenson, assignor to General Elec. Co. 


1,845,979. Preventing Feed-Back in Amplifier 
Tubes Having Common Plate Supply. John R. 
Hyneman, assignor to Western Union Tel. Co. 

1,845,993 and 1,845,994. Electrical Timing 
Device and Signal Distortion Indicator. Ra- 
leigh J. Wise, assignor to Western Union Tel. 

1,846,020. Cloth-Cutting Machine. Wm. 
Bangser, assignor to H Maimin Co., Inc. 

1,846,030. Network Reactor. Frazer W. Gay, 
Newark, N J. 

1,846,032. Safety Stop for Vehicular Traffic. 
Thomas J. Hart, Buttonwillow, 

1,846,033. Rectifier. Johannes Kubler, Baden, 
Switzerland. 

1,846,037. Outlet Plug. Emma W. Missel, 
West Webster, N. Y. 

1,846,040. Furnace Electrode Suspension. 
Alexander G. Ripberger, assignor to Ohio Ferro- 
Alloys Corp, Canton, Ohio. 

1,846,043. Electron Tube Circuit. Frederick 
E. Terman, assignor to Wired Radio, Inc., 
NN. e. G. 

1,846,050. Electrical Switching Apparatus for 


Picture Projection Machines. Augusto Dina, as- 
signor to International Projector Corp, N. Y. C. 

1,846,051. Electrical Switch Apparatus. Don 
R. Furnas, assignor to Aurora Steel Products Co., 
Aurora, Il. 





Design patent 86,402. Electric Cooker. 
Frederick J. Osius, Miami, Fla. 


for 
Hoch- 


1,846,055. Sound Translating Apparatus 
Motion Picture Machines. Frederick W. 
stetter, Pittsburgh, Pa. 

1,846,070. Cable Construction. Edmund O. 
Schweitzer, Chicago, Ill. 

1,846,090. Separator for Storage Batteries. 
Paul de Loye and Andre Touzot, assignors of 
one-half to Theodore A. Willard, Cleveland, O 

1,846,100 and 1,846,101. Safety Razor Motor 
Structure and Oscillatory Motor for Electrically 
Operated Safety Razors. Arthur A. Grothe, as 
signor to Wm. J. Cameron, Chicago, III. 

1,846,106. Hair Waving Device, Benjamin S. 


Hendrickson, Asbury Park, N. J. 
1,846,110. Magnetic Sound Record Carrier. 
Willy Hornauer, assignor to Telegraphie-Patent- 


Syndikat, Berlin, Germany. 
1,846,153. Means for 
Contact Arms of Distributors. 

man, Pueblo, Colo. 

1,846,166. Elastic 
Lamps and the Like. 
Germany. 

1,846,169. Electrical Precipitator. 
Weiskopf, assignor to — ational 
Company, Los Angeles, Cal 

1,846,181 and 1,846,182. 
trical Measuring Instrument. 
assignor to Connecticut Tel. 


Synchronizing Double 


Wm. F. Sher 


for Electric 
Altona-Osdorf, 


Suspension 
John Voss, 


Chas. H. 
Precipitation 


Ammeter and Elec- 
Ivar W. Brogger, 
& Elec. Co., Meriden, 


Conn. 

1,846,208. Signal Lamp Louis C. Kuehner, 
assignor to Handlan-Buck Mfg Co., St. Louis, 
Mo. 

1,846,214. System for the Control of the 


Charge of a Storage Battery. Wm. C. Leingang, 
Detroit, Mich. 

1,846,218 oe System. Clarence E 
Lomax, assignor to Associated Elec. Labs., Chi- 


cago, Tl ° 
1,846,233. 

Heating Air. 
1,846,242. 

the Same. 


Means for Cleaning, Moistening and 
Gerrit Van Daam, Buffalo, N. 

Electrode and Method of Making 
Focsaneanu Alexander and James P. 


Gibson, assignors to Argco Tube & Television 
Corp 

1,846,246. Automatic Battery @harging Svs 
tem. Frederick T. Bowditch, assignor to Na 
tional Carbon Co., Inc. , 

1,846,251. Attachment Plug. James P. T 
Donahue, Chicago, Il. 

1,846,289. Radio Station Finder. Anthony J. 
Vasselli, Newark, N. J. 

1,846,314. Beat Frequency and Phase _ Indi- 
cator. Alfred Crossley, South Haven, Mich. 

1,846,326. Electric Reciprocating Motor. 


Tames A. Flint, assignor to 


Denver, Colo. 


Traylor Vibrator Co., 


1,846,329. Storage Battery. Newton Harri- 
son, Milford, Conn. 

1,846,343. Control Apparatus. Wm. E. Mac 
Creedy, assignor to Industrial Sales Co., Houston. 


Texas. 


1,846,344. Tripple-Lock Transfer Switch. Ru 


Mass 
McCar 
Barnard, 


dolph M. Martens, West 
1,846,345. Lamp Attachment. 
ten, assignor to one-fourth to 
Saginaw, Mich. : 
1,846,351. Electrodynamic Sound-Reproducing 
Device. Leonard W. Murkham and Douglas T. 
Bennett, London, England. 
1,846,361. High Voltage Plural 


Roxbury, 
Helen 
Ethel 


Cable Con 


ductor. Ernest F. Saylor, Los Angeles, Cal. 
1,846,389. Electric Power Generation. Frazer 
Gay, Newark, N. 
1,846, 405. Drink Mixer. Wm. A. Stroud, 
Wilkesboro, N. C. ‘ 
1,846,411. Tuning Dial for Radios. Joseph J 


Warren, Pittsburgh, Pa. 


1,846,430. Electric Switch. George J. Meuer, 
assignor to Cutler-Hammer, Inc., Milwaukee, Wis 
1,846,447. Electric Lamp_ Receptacle. Ralph 


A. Millermaster, assignor to Cutler-Hammer, Inc., 
Milwaukee, Wis. 

1,846,461. Electric 
Taussig, assignor to 
Chicago, Ill 

1,846,462. Electric Plug Molding. 
Turner, assignor to one-third to Chas. 
Jr., St. Augustine, Fla. 

1,846,470. Electric Welding 


Lamp Socket. Joseph 
Reflector Hardware Corp., 


John H 
E. Young, 


Are Apparatus 


Howard J. Burnish, assignor to A. O. Smith 
Corp., Milwaukee, Wis. 
1,846,494. Interlocking System for Railroads 


John J. Larkin, assignor to General Railway Sig 
nal Co., Rochester, N. Y. 

1,846,504. Circuit Opening and Closing De 
vice. Edward L. Watkins, Grimes, Towa. 

1,846,513. Signaling System Switch for Auto 
motive Vehicles. Harry A. Douglas, Bronson, 
Mich. 

1,846,525 and 1,846,526. 
vice. Henry W. Lormor, 
Storage Battery Co., Cleveland, 

1,846,531. Electromagnetic 
rangement for Acoustic Vibrations. 
assignor to Telegraphie-Patent-Syndikat, 

1,846,536. Conductor Wire Reel Box. 
W. Walker, West Los Angeles, Cal. 

1,846,556. Water Softener. Fred R. Hubbell, 
assignor to Joseph W. Sharts, Dayton, Ohio. 

1,846,579. Railway Signal with Electrical Dis 
engaging Relays. John A. Bergquist, assignor t 
American Gasaccumulator Co., Elizabeth, N. J 

1,846,597. Radio Circuit and Method of Oper 
ating Same. Frederick W. Hochstetter, Pitts 
burgh, Pa. 

1,846,599. Oilproofed Electrical 
sulation, Etc. Joseph A. Kennedy, 
Anaconda Wire & Cable Co 

1,846,616. Volume Control. 
fer, assignor to Atwater Kent 
delphia, Pa. 

oe 846,620. Circuit Control System. 

John, San Francisco, Cal. 

a 846,629. Electrical Sostenuto Piano. 
Cooper, Brooklyn, 

1,846,653. Switchboard. Joseph H. Pengilly 
and Will F. Wilson, assignors to Diamond Fle 


3attery Handling De 
assignor to Willard 
Ohio. 

Recording Ar- 
Curt Stille, 
3erlin 
George 


Conduit, In 
assignor t 


Schaef 
Phila 


Wm. H. 
Mfg. Co., 


Robert | 


Simor 


trical Mfg. Co., Los Angeles, Cal. 

1,846,657. Lamp. Oliver C. R. Woller, Ch 
cago, Ill. 

1,846,660. Renewable Fuse Plug. Walter H 
Rumble, assignor of one-half to P. G. Martin 
Los Angeles, Cal. 

1,846,678. Speed Measuring Apparatus. My 


ron P. Ferrell, assignor to Western Elec. Co 
1,846,687. Controlling Means for Electric De 
Mich. 


vices. Ward Mentor, Grand Rapids, 

1,846,689. Railway Traffic Controlling Appa 
ratus. Bernard E. O’Hagan, assignor to Unior 
Switch & Signal Co., Swissvale, Pa. 

1,846,701. Radiofrequency Transformer. Har 


old A. Wheeler, assignor to Hazeltine Corp 

1,846,708. Apparatus Responsive to the Ar 
lington Time Signals. Paul H. Crago, assignor 
to Union Switch & Signal Co., Swissvale, Pa 

1,846,770. Svwnchronizing Device for Paper 
Machines. Walter Vogel, assignor to Firm 
Aktiengesellschaft der Maschinenfabriken Escher 
Wyss & Cie, Zurich, Switzerland. 


1,846,781. Electric Cigar Lighter. Josenh R 
Ayotte, assignor to Norlinp Co., Chicago, TH, 
1,846,799. Combined Socket and Snap Switch 


George Eaton, assignor to May C. Eaton, Balt 


more, Md. 


1,846,801. Coil Assembly for Transformers 
Richard A. Finnegan, assignor to Moloney Fle 
tric Co., St. Louis, Mo. 

1,846,802. Electromagnetic Instrument. Ros 
C. Fryer, assignor to Metropolitan Device Corp 

1,846,809. Railway Traffic Controlling Anpara 
tus. Chas. H_ Lay, assignor to Union Switch & 
Signal Corp., Swissvale. Pa 

1.846.813. Electric Lighting Fixture. Richard 
O. Pfeiffer, Newark, N. J. 

1,846,830 and 1,846,831. Car Retarding Appa 
ratus. Wolfgang Baseler and August Meyer 
Berlin-Schoneberg, Germany. 

1,846,841. Venting Electric Switch. George 


A. Burnham, assignor to Condit Electrical Mfg 


Corp., South Boston, Mass. 
1,846,858. Advertising Device. John | 
Glaser, and Clyde M. Glaser, Oak Park, IIl 
1,846,870. Motor Control System. | Edward 


H. Horstkotte, assignor to General Elec Co. 
1,846,871. Electric Phonograph Pick Up. Wm 
H. Hutter, assignor to Webster Elec Co., Racine 
Wis. 
1,846,873. Engine 
Tohns, assignor to 
City, Missouri. 
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The new SYNCHRON meets 
the need for a small, low 
priced self-starting synchro- 
nous motor that will deliver re- 
liable service without frequent 
“\\\ attention. 

) Self-starting, self-lubricating, 
' ruggedly constructed—SYN- 
CHRON combines all the re- 
finements in design that make 
for long wear and trouble-free 
service. Instead of the com- 
monly used brass _ bearing, 
SY NCHRON uses an unusual- 
ly long Babbitt bearing. Field 
laminations are firmly bolted 
together—rotor and gears are 


‘ 
well protected and coils care- ) N 
fully insulated. Sealed oil ; ; 
PIN 





































chamber provides lifetime lu- a A \ a ts 
brication. SYNCHRON operates on 110 volts, 60 cycle °S, with 1800 Mik a FOSS 
to 1 reduction gear. Measurement over all 3 4h" x 2146” x 1%”. P \ 


In addition to automatic self-starting, SYNC HRON’ S$ patented RR RAIS iw Aa 
rotor provides maximum speed instantaneously at the introduction 
of a current. 


Its low price, economy of operation, accuracy and reliability make 
SYNCHRON the motor for a wide range of time control devices, 


coin meters and other applications. Write today for quantity ternity got “all steamed up” because 
prices and a sample of this new synchronous motor. they were 20 seconds off in their calcu- 


H ANSEN MAN U FACTU RING co. lation of a recent solar eclipse? 


. . 
Princeton, Indiana Do you know of any motor manufacturer 


; able to flirt with absolute accuracy the 
way the astronomers do?—Nor do we! 


e builders of Leland motors make no 
THE PERFECT SMALL MOTOR ptr sci eer ly 


such claims. They do, however, point 
with satisfaction to the exceptionally 
high standard of manufacture observed in 
the fabrication of their product, with 
particular reference to: 


Remember when the astronomical fra- 


























MALLETS 
and Rawhide-Faced 


HAMMERS 


Used extensively in electric 
motor assembly and repair work. 


The precision of bearing fits 
The excellence of design and 
construction of the short-cir- 
cuting device and the brush- 
lifting mechanism. 






Saves Battered-Up Motor Parts The stability and accuracy 


Will transmit an effective blow of the cradle-mounting which 

without damage to the most deli- eliminates noise. 

cate surface. The blow is not more 

destructive to the tool itself than Certainly these high essential character- 

to the object to which it is applied a of th 

—therefore, doubly economical. istics of a satisfactory motor stamp the 
Write for Literature Leland motor as an outstanding product. 


THE CHICAGO RAWHIDE MBG. CO. 
1287 Elston Ave. Chicago, Ill. 








Tue Lecanno Evectric ©. 
Davton:Onto-U-S-A 


Canadian Address Cable Address - a ; 
Toronto “Lelect”’ = 


i 
MOTORS | (262624)2s)'22) 114 215) 


Induction and Universal 
types small fractional 
horsepower motors to meet 
all requirements. Send us 
your specifications. 


SIGNAL ELECTRIC MFG. CO. 


Small motor specialists since 1890 


Menominee. Mich. 
























































































































1,846,887. Electrical Induction Apparatus. 
George ‘A, Matthews, assignor to General Elec. Co. 

1,846,888. High Frequency Detector. Elmer 
D. McArthur, assignor to General Electric Co. 

1,846,894. Speed Synchronization of Inter- 
mittently-Operated Machines. Myles Morgan, 
assignor to Morgan Const. Co., Worcester, Mass. 

1,846,895. Control System. Gustav W. 
Muller, assignor to General Electric Co. 

1,846, 903. Electric Motor Support. 
Ostenberg, San Jose, Cal. 

1,846,907. Dynamo Electric Machine. Har- 
mon L. Schermerhorn, assignor to General Elec. 

1,846,910. Electric Wave Indicator. Ferdinand 
Schmeider, Fulda, Germany. 

1,846,916. Connection for Line Protection Re- 
lays for Three-Phase Current. Joachim Sorge, 
assignor to Siemens & Halske Corp., Siemens- 
stadt, near Berlin, Germany. 

1,846,917. Bushing for High Frequency High 
Voltage Current. George H. Stevenson, assignor 
to Western Electric Co., Inc., N. 

1,846,923. Regulating System. Louis W. 
Thompson, and Myron Zucker, assignors to Gen- 
eral Elec. Co. 

1,846,924. Motor-Driven Slicing 
Jetze van Hoorn, assignor to U. 
chine Co., La Porte, Ind. 

1,846,927. Speaking Device. Lloyd J. White, 
assignor to Southern Prison Co., San Antonio, 
Tex. 

1,846,930. Commutator and Method of Making 
Same. Otto Wulfert, assignor to Wagner Elec. 
Corp., St. Louis, Mo. 

1,846,937. Diaphragm for Loud _ Speakers. 
Alda V. Bedford, assignor to General Elec. Co. 

1,846,966. Alarm for Automobiles. Richard 
H. Hausse, assignor to Temme Mfg. Co., Chi- 
cago, Il. 

1,846,983. Railway Telephone and Signal Sys- 
tem. Ernest Aiello, assignor of one-half to John 
Soudas and one-half to Jean S. Southas, Cristo- 
bal, Canal Zone. 


Pontus 


Machine. 
S. Slicing Ma- 


1,846,987. Traffic Signal. Theodore A. Boor, 
Ashville, Ohio. 
1,847,006. Driving Mechanism. Milton Kal- 


ischer, assignor to Westinghouse Elec. & Mfg. Co. 
_ 1,847,012. Electromagnet. Marius Lavet, as 
signor to Leon Hatot Corp., Paris, France. 

1,847,021. Battery Connecter. James Plachy, 
assignor to Proof Machine and Brass Foundry 
Co., Cleveland, Ohio. 


1,847,030. System of Communication. Glenn 
W. Watson, assignor to Watsongraph Corp, 
N,. 4. 

1,847,033, 1,847,034, 1,847,036 and 1,847,037. 


Thermostatically Operated Electric Switch and 
Electric Switch and Connecting Means for Elec- 
trical Switches. Louis A. M. Phelan and Clif 
ford Hotchkiss, assignors to Minneapolis-Honey- 
well Regulator Co., Minneapolis, Minn 
1,847,035 and 1,837,038. Stack Thermostat. 
Paul F: Shivers, assignor to Minneapolis- Honey- 
well Regulator Co., Minneapolis, Minn. 
1,847,051. Adjustable Light Holder for Music 
Stands. Florian Zabach, Chicago, II. 
1,847,058. Grounding Connector. 3asil J. 
a assignor to Thomas & Betts Co., 
Elizabeth, a me 
1,847, 059. hermocouple Well. a 7. 
Beshara, assignor to Texas Co., N. Y. 


1,847,061. Intercommunicating tiie 
Stanley M. Kenerson, assignor to S. H. Couch 
Co., Inc. 

1,847,075. Safety Switch for Motion Picture 


Projecting Machines. Thomas T. Allen and 
Chas. K. Gibbs, assignors to Sentry Safety Con- 


trol Corp., Philadelphia, Pa. 
1,847,079. Wave Modulation and Application 
Thereof. Everett T. Burton, assignor to Western 


Electric Co., Inc., N. Y. C. 
1,847,081. Control System. Willard G. Cook, 
assignor to Westinghouse Elec. & Mfg. Co. 
1,847,089. Radio Receiving System. Raymond 
A. Heising, and John F. a. assignors to 
Bell Telephone Labs., Inc., N. Y. C. 
a »847,097. Switch. Fred W. Noffs, Bellwood, 


1,847,100. Terminal and Method of Attach- 
ment Thereof. George L. Rock, assignor to 
Western Electric Co., Inc., N. Y. 


1,847,105. Electrical Product Registering Ap- 
paratus. Albert F. Spitglass, assignor to Repub- 
lic Flow Meters Co., Chicago, Ill 

1,847,119. Electrical Musical Instrument. 
Peter Lertes and Bruno Helberger, Frankfort- 
on-the-Main, Germany. 

1,847,122. Electrical Connecter. Mackenzie 


Macintyre, assignor to Western Elec. Co. 
1,847,124. Oscillation Generator. Warren A. 


Marrison, assignor to Western Elec. Co. 
1,847,127. Electrical | Testing System. Hans 
Mayer, assignor to Siemens & Halske Corp., 


Siemensstadt, near Berlin, Germany. 


1,847,134. Tail Lamp. John P. Nikonow, 


N. ¥> C. 

1,847,141. Mercury Arc Rectifier. Alfred 
Siemens, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,847,142. Means and Method for Signaling 


by Electric Waves. Leon J. + bol 
to Western Electric Co., Inc., N. 

1,847,145. Amplifier "System. ia E. Tarr, 
assignor to Bell Telephone Labs., Inc. 

1,847,147. Conduit Coupler. George C. 
Thomas, Jr., assignor to Thomas & Betts Co., 
Elizabeth, N. f; 

1,847,153. Electric Light Socket. John Weber, 
assignor to Weber Elec Co., Schenectady, N. Y. 
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assignor 





1,847,160. Frequency Control. Herman A. 
Affel, assignor to American Tel. & Tel. Co. 

1,847,172. Fuse-Containing Switch. John 
Ciotta, New York, N. Y. 

1,847,175. Electric Traction Control System. 
Alexander D. Ferguson, assignor to Westing 
house Elec. & Mfg. Co. 

1,847,183. Mercury Switch. 
Chicago, Ill. 

1,847,190. Electric Wave Signaling System. 
Warren A. Marrison, assignor to Western Elec. 

1,847,207. Dynamo-Electric Machine. Rene 
A. M. Baudry, and Carl J. Fechheimer, assign- 
ors to Westinghouse Elec. & Mfg. Co. 

1,847,214. Storage Battery. George W. Heb- 
beler, St. Louis, Mo. 

1,847,232. Motor Control System. 
Biggert, Jr., assignor to United Eng. 
Co., Pittsburgh, Pa. 

1,847,233. Vacuum Cleaner. Tord Erik D. 
Bilde, assignor to Electrolux Corp. 

1,847,243. Measuring Apparatus 
Hayes, Washington, D. 

1,847,246. Wire Fastener for Plug Caps. 
Harvey Hubbell, Jr., assignor to Harvey Hub- 
ell, ars a Conn. 

1,847 ,25 ‘Lemperature Compensator for Elec- 
tric Measuring Instruments, Chas. W. Me- 
Kinley, assignor to A C Spark Plug Co., Flint, 
Mich. 

1,847,272. Concrete Housing for Electrical 
Equipment. Bernard J. Schwendt, and Frederick 
B. Wiegand, said Wiegand assignor of one-half 
to Otto S. Flath, Chicago, Il. 

1,847,308. Television Lamp. Henry K. San- 
dell, assignor to Mills Novelty Co., Chicago, III. 

1,847,313. Electrical Clock System, Milton 
H. Shoenberg, assignor to A. F. Mundy, Los 
Angeles, Cal. 


1,846,101. Oscillatory Motor for Electrically 
Operated Safety Razors. Arthur A. Grothe, 
assignor to William J. Cameron, Chicago, III. 


Siegfried Held, 


Florence C. 
& Foundry 


Harvey C, 


1,847,339. Direct-Current Relay. Lewis C. 
Freeman, assignor to Union Switch & Signal Co., 
Swissvale, Pa. 

1,847,352. Silencing Vacuum Cleaners. Stan 
ley McClatchie, Stuttgart, Germany. 

1,847,407. Electric Switch. Patrick J. Me 
Manaman, Cleveland, Ohio. , 

1,847,441. Electric Motor and Method of 
Operating Same. Edwin S. Pillsbury, St. Louis, 

oO. 

1,847,443. 
A. Ponsonby. 
Mfg. Co. 

1,847,456. Loud Speaker. 
and Irving Wolff, 
America. 

1,847,458. Panelboard Mounting 
Frederick B. Adam, St. Louis, Mo. 

1,847,460 to 1,847,463. Means for Increasing 
Flash-Over Voltage and Resistance between High 
Tension Conductors and Ground, Conductor Sup- 
port, Transmission Line Support and Electric 
Switch. Arthur O. Austin, assignor to Ohio 
Brass Co., Mansfield, Ohio. 

1,847,469. Fuse viug or the Like. Edward 
J. Burns, assignor to Sears B. Condit, Boston 

1,847,489. Electric Water Heater. Edward .\. 
Lonergan, Brooklyn, 

1,847,509. Mounting for Arc Lamps. Edward 
A. Williford, assignor to National Carbon Co. 

1,847,521. Automatic Starting Device. Homer 
P. Chandler, assignor to Ohio Brass Co., Mans 
field, Ohio. 

1,847,527. Combustion-Arc Process. 
Greene, Medina, Wash. 

1,847,534. Luminous Sign. 
Friedrich Petrowitz, Vienna, Austria. 

1,847,562. Lighting Attachment for Refriger 
ator Display Cases. Clement V. Hill, assignor 
to C. V. Hill & Co., Inc., Trenton, N. J. 

1,847,565. Washable Electric Coffee VPercola 
tor. Wm. C. Klug, Chicago, III. 

1,847,568. Conductor Support. Samuel 5S. 
Mathes, assignor to Ohio Brass Co., Mansfield, O 

1,847,585. Electric Power Plant with a Plu- 
rality of Generators Provided with Automatic 
Voltage Regulation. Arle Ytterberg, assignor to 
Allmanna Svenska Elektriska Aktiebolaget, Vas 
teras, Sweden. 

1,847,603. Insulator for Transformers. Franz 
Joseph Fischer, assignor to Firm Koch &Sterzel 
Corp., Dresden, Germany. 

1,847,646. Electric Power Rectifier Cathode 
Construction. Arthur Gaudenzi, assignor to 
Brown Boveri Corp., Baden Switzerland. 

1,847,647. Electric Flash Sign. Wm. T. 
Gooley, Chicago, Ill. 

1,847,653. Manufacture of Resistance Units. 
Lester L. Jones and Joseph A. Flanzer, assignors 
to Technidyne Corp., N. Y. C 

1,847,658. greast Pump. 
Chicago, Il. 

1,847,669 to 1,847,671. Electron Tube Appa- 
ratus. Method for Generating Electrical Potential 
and Apparatus for Generating Electrical Poten- 
tial. Samuel Ruben, assignor to Ruben Patents 
Co. N. = . 

1: 847, 685. Self-Aligning Terminal 
Martin 'C. Bersted, San Diego, Cal. 

1,847,689. Electrical Connector. John M. 
Gribbie, assignor to Shakeproof Lock Washer Co., 
Chicago, Tl 


Storage Battery Locomotive. Amos 
assignor to Westinghouse Elec. & 


Julius Weinberger 
assignors to Radio Corp. ol 


Means. 


Albert E. 


Emil Nouhut and 


Edward Lasker, 


Socket. 





1,847,699. Pneumatic Cleaner. Emanuel Niel- 
son, assignor to Hamilton Beach Mfg. Co., Ra 
cine, Wis. 

1,847,725. Commutator and Method of Making 
Same, Elmer Ragar, assignor to Delco Products 
Corp., Dayton, Ohio. 

1,847,727. Sound Signal. Walter W. Riede), 
assignor to Delco-Remy Corp., Dayton, Ohio. 

1,847,738. Washer for Electrical Connections. 
Edwin _L. Wiegand, Pittsburgh, Pa. 

1,847,759. Filter Circuit for Radio Receiving 
Sets. David Grimes, assignor to Radio Corp 
of America. 


1,847,761. Ignition Device. Dalphin L. Hittle, 
assignor to Delco-Remy Corp., Anderson, Ind. 
1,847,764. Speed C ontrol for Electric Motors. 


Carl H. Kindl, assignor to Delco Products 


Corp., Dayton, Ohio. 


1,847,793. Ignition Switch. Jeremiah A. 
Sullivan, Brooklyn, N. Y 
1,847,821. Electric Circuit Controller. Pat 


rick F. Denning, Cleveland, Ohio. 


1,847,865. Voltage Regulator for Alternating 
Current Apparatus. James I. Cornell, assigno: 
to General f: lectric Co. 

1,847,872. Antenna Shield for Eliminating 


Interference and — able Waves. Erle H 
Hand, New York, N. Y. 

1,847,875. E lectric Condenser. Herbert F. 
Hollnagel, assignor to General Elec. Co. 

1,847,877. Electrical Regulator. Fritz Jahn, 
assignor to General Electric Co. 

1,847,883. System of Motor- Control. 
Matthie, assignor to General Elec Co. 

1,847,884. Lighting Fixture. 
Maw, assignor to T. Eaton Co.., 
Canada. 

1,847,886. Base for Electric Discharge Device 
Dudley A. Mullaney, assignor to General Elec. Co 

1,847,888. Resistor. Clifford A. Nickle, as 
signor to General Electric Co. 

1,847,890. Electric Welding Apparatus. Ray- 
mond S. Osborne, Sewickley, Pa 

1,847,893. Electric Control Circuits. Harry 
L. Palmer. assignor to General Electric Co 


Bruno 


Samuel H 
Toronto, Ont 


1,847,894. Lock for Spring Switches. James 
A. Peabody, Evanston, III. 

1,847,897. Electric Terminal Box. Wm. H 
Pratt, assignor to General Elec. Co. 

1,847,905. Protective System. Harold T. 
Seeley, assignor to General Elec. Co. 

1,847,907. Acoustic Diaphram. Heinrich 
Stensel, assignor to General Elec. Co. 

1,847,908. Supervisory System. Clyde FE 
Stewart, assignor to General Elec Co. 

1,847,910. Electric Regulating System. Louis 


W. Thompson, assignor to General Elec. Co. 

1,847,920. Voltage Regulating Method and 
System. Louis F. Blume, assignor to General 
Flectric Co. 

1,847,922. Circuit Interrupter. George kK 
Brown, assignor to General Electric Co. 

1,847,924. Grounding Connection for Wiring 
Systems. Hugh A. Calderwood, assignor to Na 
tional Electric Products Corp. 

1,847,927. Gaseous Conduction Device. 
E. Charlton, assignor to General Elec. Co. 

1,847,934. Motor Control System. Frank R 
Elder and Allen E. Bailey. JTr.. and Harold B 
La Roque, assignors to General Elec. Co. 

1,847,935. Sound Control Apparatus. Clair 
1. Farrand, assignor to Lektophone Corp.. 

> ae 


..” ee Ge 
1,847,936. Measuring Instrument. 
T. Faus, assignor to General Electric Co. 
1,847,950. Power System. Alexander Ken- 
nedy, assignor to General Elec. Co. 


Ernest 


Harold 


1,847,953. Electric Light Bulb Device. Roy 
J: yy Ottunwa, Towa. 

1,847,970. Fuse vie Thomas Wm. Mertz, 
Webster Springs, W. 

1,847,972. Battery C ‘onnector Arthur H. 


Morris, West Paterson, N. 
1,848,001. Electric Switch for Direction Sig 
nals. Harry O. Brion, Rochester, N. Y. 
1,848,022. Polar Relay. Joseph W. Milnor, 
Eugene A. Demonet and Fay B. Bramhall, as 
signors to Western Union Tel. Co., N. Cc 


1,848,035. Battery Refilling Device. Solomon 
L. Van Meter, Jr., Washington, D. C. 
1,808,067. Mercury-Arc Rectifier. Alfred 


Siemens and Moritz Schenkel, assignors to West 
inghouse Elec. & Mfg. Co. 


1,848,071. Transmission Line. Arthur O 
Austin, assignor to Ohio Brass Co., Mansfield, O 

1,848,091. Power Translator. Martin P. 
— assignor to Winther Co., Wilmington, 
Yel. 

1,848,092. Electric Power Converting Appa 
ratus. Raymond B. Ayer, assignor to General 
Elec. Co. 

1,848,109. Combination Vase Lamp = and 
Boudoir Tray. James E. Crotty, N. Y. C. 

1,848,121. Refrigerating Apparatus. Robert 


E. Fleming, assignor to Frigidaire Corp. 
1,848,126. Generation and Modulation of Elec 
tric Waves. Raymond A. Heising, assignor to 
Western Electric Co. 
1,848,133. Transmitter. Fred H. Kroger, as 
signor to Radio Corp. of America. 
1,848,134. Electrical Testing System. Ker 
neth B. Lambert, assignor to Bell Tel. Labs. 


1,848,136. Electric Door Operator. Earl R 
Meissner, Berkley. Cal. 
1,848,140. Trolley Pole Socket. Glenn W 


Packer, assignor to Goodman Mfg. Co., Chi 
cago, Tl. 

1,848.148, Electrical Sienal System. John H 
Wheelock, assignor ot Signal Eng. & Mfg. Co 
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1,848,152. High Voltage Protective Device. 
John J. Bieger, assignor to Signal Eng. & Mfg. 
Co., New York, N. Y. 

1,848,169. Adjustable Inductance. Ralph M. 
C. Greenidge, assignor to Bell Tel. Labs. 

1,848,170. Electrically Operated Razor. Ar 
thur A. Grothe, assignor to Wm. J. Cameron, 
Chicago, Il. 

1,848,171. Variable Electrical Circuit Con- 
trolling Device. Chas. L. Hanel, assignor to 
Signal Eng. & Mfg. Co., New York, N. Y. 

1,848,,187. Vacuum Tube Amplifier. James 
O. McNally, assignor to Bell Tel. Labs. 

1,848,209. Vacuum Tube Circuits. Chas. E. 
Strong, assignor to Western Elec. Co. 

1,848,215. Condenser. Wm. Dubulier, assignor 
to Dubilier Condenser Corp. 

1,848,222. Producing Musical Sounds. Ralph 
K. Potter, assignor to American Tel. & Tel. Co. 

1,848,239. Switch. Theodore Birkenmaier, 
Lester P. Boll and Herbert H. Wefeler, assignors 
to W. M. Matthews Corp, St Louis, Mo. 

1,848,245. Noncorrosive Battery Terminal 
Post. Henry W. Doebel, Hanlontown, Iowa. 

1,848,251. Remote Control System for Elec- 
tric Motors. Paisley B. Harwood, assignor to 
Cutler-Hammer, Inc., Milwaukee, Wis. 

1,848,270. Electric Induction Relay With Two 
Auxiliary Phase Windings Counteracting Each 
Other. Wilhelm H. Petersen, assignor to All- 
manna Svenska Elektriska Aktiebolaget, Vas- 
teras, Sweden. 

1,848,271. Welding Apparatus and Method. 
George H. Phelps, assignor to Metropolitan En- 
gineering Co. 

1,848,276. Lighting Fixture. Robert L 
Smythe, and Lawrence F. Giese, assignors to 
Line Material Co., South Milwaukee, Wis. 

1,848,279. Electric Rectifving Apparatus 
Sampel Spagnola,, Tuckahoe, N. Y. 

1,848,287. Glare Shield for Electric Torch 
Work. Carl Waglie, assignor of one-half to 
Frederick W. Henning, Baltimore, Md. 

1,848,298. Synchronous Cortrol for Circuit 
Breakers. Christian Aalborg, assignor to West- 
inghouse Elec. & Mfg. Co. 

1,848,314. Suction Cleaner. Eugene Butzer, 
assignor to Hoover Co., North Canton, Ohio 

1,848,320. Printing Telegraphy. Alder F. 
Connery, assignor to International Communica- 
tions Labs.,, Inc., N. Y. C. 

1,848,322. Magneto-Electric Generat or, 
Henry G. Cox, assignor to Fairbanks Morse & 
Co., Chicago, Il. 

1,848,324. Television System. Chester L. 
Davis, assignor to Wired Radio, Inc., N. Y. C. 

1,848,335. Time Switch. Frederick T. Fereday, 
assignor to Louisville Frog, Switch & Signal Co., 
Louisville,, Ky. 

1,848,337. Windshield 
Franzen, Akron, Pa. 

1,848,344. Method of Impregnating Electrical- 
Corductor Insulations. James T. Goff, assignor 
to Westinchouse Elec. & Mfg. 

1,848,349. Circuit Controller. Glen V. Teffer- 
son, assignor to Union Switch & Signal Co., 
Swissvale, Pa. 

1,848,353. Motor Support for Sewing Ma- 
chines. Ralph S. Kelso and George R. Wain- 
wright, assionors to Free Sewing Machine Co., 
Rockford, Til. 

1.848.364. Treating Magnetic Materials. Vic- 
tor E. Legg, assignor to Bell Telephone Labs. 

1,848.366. Signaling System for Elevators. 
Frank E. Lewis, assignor to Westinghouse Elec. 
& Mfg. Co. 

1,848,391. Tumbling Devise for Electroplating. 
Harrison D. Simpson, assignor to Baker & Co., 
Inc., Newark, N. J. 

1,848,433. Loud Speaker Element Edwin S. 
em assignor to Magnavox Co., Oakland, 

al. 

1,848,438. Alloy Material for Electrical Con- 
tacts. George N. Seiger, and Joseph A. Weiger, 
assignors to P. R. Mallory & Co., Indianapolis, 
Ind. 

1,848,440. Temperature Control Apparatus. 
August H. Spitzenberger, and Clarence E. Frons- 
dahl, Council Bluffs,, Iowa. 

1,848,442. Connecter for Electric Conductors. 
George T. Tideman, Chicago, III. 

1,848,490. Stress Measuring. Alexander Mc- 
Lean Nicolson, assignor to Federal Telegraph Co. 

1,848,507. Frequency Converting Electron 
Valve Relay. Mauritz Vos and Hakan K. A. 
Sterky, assignors to Telefonaktiebolaget L. M. 
Ericsson, Stockholm, Sweden. 

1,848,511. Ventilation of Dynamo Electric Ma 
chines. Mykas Adamcikas and Guiseppe Massera, 
Aldwych, London, England. 

1,848,514. Tail Light Richard F. Cunning- 
ham, Halifax, Nova Scotia, Canada. 

1,848,563. Control System. Danilo Santini, 
assignor to Westinghouse Elec. & Mfg. Co. 

_ 1,848,579, Electrical Precipitator. Franz 
Seipp, assignor to International Precipitation 
Co., Los Angeles, Cal. 

1,848,594. Oscillator Circuits. Robert H. 
Worrall, assignor to Federal Telegraph Co. 

1,848,607. Combined Switch ard _ Junction 
Box. Warren H. De Lancey, assignor to Gilbert 
& Barker Mfg Co., West Springfield, Mass. 

1,848,614. Electrical Insect Exterminator. 
Wm. F. Folmer and Harrison L. Chanin, assignor 
to Folmer-Chapin Corp., Rochester, N. Y. 

1,848,619. Railway Traffic Controlling Appa- 
ratus. Robert M. Gilson and Howard A. Thomp- 
son, assignors to Union Switch & Signal Co., 
Swissvale, Pennsylvania 
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Heater. Lillian G. 








1,848,621 Tooth Spray Device. 
Gollwitzer, Chicago, Il. 

1,848,622. Insulator. Minor F. H. Gou 
verneur, assignor to Locke Insulator Corp., Bal- 
timore, Md. 

1,848,625. Electrical Screen Door. Chas. D 
Hager, Crown Point, N. Mex. 

1,848,630. Piezo-Electric Crystal. Edward O. 
Hulburt, Washington, D. C. 

1,848,640. Railway Traffic Controlling Appa 
ratus. John E. McCaulley, assignor to Union 
Switch & Signal Co., Swissvale, Pa. 

1,848,655. Vacuum Thermoelectric Battery. 
Joseph Petrik, Prague-Vinohrady, Czechoslovakia. 

1,848,663. Roll Drive Control. Chas. E. Rob- 
inson, Jr., assignor to Reliance Electric & Eng. 
Co., Cleveland, Ohio. 

1,848,668. Time Element Device. Wm. M. 
Scott, Treddyfrin Township, Chester County, Pa. 

1,848,677. Termal Cut-Out Plug. Harrie F. 
Talbot, assignor to Radium Dial Co., N. Y. C 

1,848,713. Thermo-Electric Switch. Jesse 
Harris, assignor to Duncan Elec. Mfg. Co., La 
Fayette, Ind. 

1,848,715. Electric Heater. Stanley Hart, 
and Maurice G. Steele, assignors to Hart & 
Hutchinson Co., New Britain, Conn. 

1,848,733. Electric Switch. Oscar Lorenzo 
and John W. Conway, assignors to Consolidated 
Car-Heating Co., Inc., Albany, N. Y. 

1,848,749. Thermostatic Electric Switch. Lud 
wig Reichold, assignor to Fitzgerald Mfg. Co., 
Winsted, Conn. 

1,848,757. Fuse Plug. George R. Trumbull. 
assignor to Bulls-Eye Elec. Mfg. Co., Torrington, 
Conn. 


Walter T 





Design patent 86,300. Electric Bulb or the 
Like. Abraham L. Buschman, New York, N.Y 


1,848,759. Terminal for Electrical Condu 
tors. Edwin L. Wiegand, Dormont Borough, Pa 

1,848,792. Fuse Plug. Benjamin L. Moss, 
assignor to Leopold Moss, Chicago, IIl. 

1,848,803. Automatic Furnace Regulating De 
vice for Steam Boilers. Heinz Rabe, assignor 
to Siemens-Schuckertwerke Aktiengesellschaft, 
Berlin-Siemensstadt, Germany. 

1,848,810. Automobile Clock. Robert Watson, 
Washington, D. C. 

1,848,812. Reflector Assembly. Lee M. Wiley. 
assignor to Delta Elec. Co., Marion, Ind. 

1,848,817. Slotting Machine. Frank E. Au 
rand, Oak Park, Ill. 

1,848,820. Rotary Shear. Florence C. Big 
gert, Jr., assignor to United Eng. & Foundry 
Co., Pittsburgh, Pa. 

1,848,823. Oscillator Coupling Circuit for 
Heterodyne Receivers. Wendell L. Carlson, as 
signor to General Electric Co. 

1,848,824. System of Distribution. Emmett F 
Carter, assignor to General Electric Co. 

1,848,826. Storage Battery. Frank S. Crispin, 
Dayton, Ohio. 

1,848,830. Electrical Regulator. Mokiti Kita 
mura and Kunpei Yamazaki, assignors to General 
Electric Co. 

1,848,837. Mounting for Flexible Conductors. 
James H. Powers, assignor to General Elec. Co. 

1,848,838. Oil Burner Control Mechanism 
Milton A. Powers, assignor to Timpken-Detroit 
Co., Detroit, Mich. 

1,848,839. Method and Means for Reproduc- 
ing and Transmitting Pictures. Richard H. 
Ranger, asSsignor to Radio Corp. of America. 

1,848,847. Controller for Electric Motors. 
Edwin W. Seeger, assignor to Cutler-Hammer, 
Inc., Milwaukee, Wis. 

1,848,852. Electrical Regulator. Louis W. 
Thompson, assignor to General Elec. Co. 

1,848,853. Electric Switch. Carl Thumim 
assignor to General Electric Co. 

1,848,860. Electrical Regulating System 
Kunpei Yamazaki, assignor to General Elec. Co 

1,848,866. Polyphase Radiofrequency System 
Walter R. G. Baker, assignor to General Elec. Co 

1,848,871. Means for Dissipation of Static 
Electricity in Film Cameras. Edwin H. Corlett, 
and George M. Smith, assignors to Fairchild 
Aerial Surveys, Inc., N. Y. C. 

1,848,872. Electrical Condenser Stanley S 
Cramer, assignor to Radio Condenser Co., Cam 
den, N. J. 

1,848,873. Motor Control System Wm. F 
Eames, assignor to Westinghouse Elec. & Mfg 

1,848,880. Nautical Toy. Emik C. Hensen, 
assignor of one-half to Robert Fussell, Media, Pa 
1,848,881. Locomotive Control System. Jame 
I. Harvey, assignor to Westinghouse Elec. & 
Ifg. Co. 

1,848,882. Light Electric Regulating Device 
Herbert Hausrath, and Herman Saacke, as 
signors to Neufeldt & Kuhnke Betriebsgesel! 
schaft, Kiel, Germany. 

1,848,893. Heat Treatment of Piezo-Electric 
Crystal Sections. Joseph A. Lavalle, assignor 
to Westinghouse Elec. & Mfg. Co. 

1,848,903. Automatic Automobile Stop for 
Railway Crossings. \lfred M. Peiffer and 
Harold C. Roeder, Skuylkill Haven, Pa. 

1,848,904. Incandescent Lamp. Giovanni Pier 
Simoni. Akron, Ohio. 








1,848,906. Pigtail for Variable Electric Cir 
cuit Tuning Devices. Wm. A. Ready, Brook 
line, Mass. 

1,848,908. Electric Locomotive Truck. Ell 
wood M. Shannon, Bala, Pa. 

1,848,912. High Frequency Signal Trans 
mission Circuits. Albert H. Taylor and Leo ¢ 
Young, assignors to Federal Telegraph Co. 

1,848,924. Multiple Fuse Plug. Wm. B. Am 
merman, Scotia, Nebr. 

1,848,936. Transformer Winding. Horace I 
Cole, assignor to Westinghouse Elec. & Mfg. Co 

1,848,966. Selective Heating Control. Arvid 
H. Neor, assignor to Arrow-Hart & Hegeman 
Elec. Co., Hartford, Conn. 

1,848,972. Slack Cable Switch. Frank B 
Peebles, assignor to Gifford-Wood Co., Hudson, 
N.Y 


1,848,977. Electrically Operated Steering Gear 
Horace D. Seelinger, assignor to General Motors 
Research Corp., Detroit, Mich 

1,849,003. Burglar Alarm Kuwakic! I 
jita, Hazelton, Pa. | 

1,849,011. Electric Protective Systen Ilenry 
Lebin, assignor to A. Reyrolle & Co., Ltd.. Heb 
burn-on-Tyne. England. 

1,849,016. Electric Rat Guard Walter E 
O'Connell, New Orleans, La. ; 

1,849,056. Electron Discharge Device Syl 
vester W. Crowley, assignor to De Forest Radio 
Co., Passaic, N. J. 

1,849,074. Voltmeter Designed to Indicate the 
Charge Condition of a Storage Battery. John 
M. Coote, assignor of one-half to Henry J 
Lucke, New York City. 

1,849,085. Supercharger for Magnets. Butler 
J. Haskins, assignor to Joseph Weidenhoff, Inc 
Chicago, Ill. 

1,849,103. Alternating Current Rectifier. Rol 
land H. Maxson, assignor to Burdick Corp., Mil 
ton, Wis. 

1,849,114. Flue Control 
ter, Douglas, Ariz. 

1,849,117. Electric Protective System. James 
H. Starr, assignor to Electrical Engineers Equip 
ment Co. 

1,849,136. Lantern. Robert A. Currie, as 
signor to R. E. Dietz Co., New York City. 

1,849,140. Electric Production of Carbon B 
sulphide. Herbert H. Dow, assignor to Dow 
Chemical Co., Midland, Mich. 

1,849,141. Transmission Regulator System 
Thomas D. Dutton, assignor to American Tel 
& Tel. Co. 

1,849,151. Projection Apparatus. Harvey N 
Ott, assignor to Spencer Lens Co., Buffalo, N. Y 

1,849,156. Automatic Train Control Paul J 
Simmen, Eden, N. Y. 

1,849,157. Insulating Coating for Filaments 
Samuel Ruben, assignor to Ruben Tube Co., 
Englewood, N. J. 

1,849,162 and 1,849,163. 
trol Svstem and Apparatus. Christian Wilhjelm. 
and Glenn S. Frazee, Cleveland, Ohio, said 
Frazee assignor to said Wilhjelm. 

1,849.175. Water Heater. Gordon H. Clark 
and Warren F. Clark, assignors to Automati 
Electric Heater Co., Pottstown, Pa. 

1,849,185. Method of and Apparatus for Shap 
ing Metallic Stock. Ezio Giacchino, assignor to 
Seciete Holding des Brevets et Procedes Giac 
chino pour’ l’Ebauchage_ Electrique. Societe 
Anonyme, Geneva, Switzerland. 

1,849,189. Gain Control Apparatus. Wm. H 
T. Holden, assignor to American Tel. & Tel 

1,849,193. Submarine Cable. Ralnh G. Me 
Curdy, assignor to American Tel. & Tel. Co 

1,849,195. Annunciator. John Clifford Mac 
Lenan, assignor of one-half to Christopher ( 
Thompson, Toronto, Canada. 

1,849,215. Dynamo Electric Machire Winding 
Vincent G. Apple, Dayton, Ohio 

1,849,219. Printing Press Drive. Frank R 
Belluche, Racine, Wis. 

1,849,222. Combination Motor and Pump 
Allen A. Canton, assignor to Canton Refrigera 
tors, Inc.. New York, N. Y. 

1,849,224. Electrical Switch Gear. David R 
Davies, assignor to Westinghouse Elec. & Mfg 

1,849,233. Switch. Edward N. Jacobi, as 
signor to Briggs and Stratton Corp., Milwau 
kee, Wis. 

1,849,239. Attachment Plug for Electric 
Heating Devices. Michael W. McArdle, and 
Georze Browning, assignors to Chicago Flexible 
Shaft Co., Chicago, Tl. 

1,849,263. Dynamo Electric Machine Field 
Element and Method of Making It. Vincent G 
Apple, Dayton, Ohio. 

1,849,271. Oscillation Generator. Ward FE 
Bower, Washington, D. C. 

1,849,277. Support for the Combination Re 
ceiver-Transmitter of a French Telephone. John 
J. Casbarro and Carl G. De Bloom, Columbus, 
Ohio. 

1,849,280 and 1,849,282. Automatic Starter 
for Electric Motors. Homer P. Chandler, as 
signor to Ohio Brass Co., Mansfield, Ohio. 

1,849,288. Electric Furnace Resistor Element 
Frank A. Fahrenwald, Chicago, Ill. 

1,849,293. Process of Electrodepositing In 
dium. Daniel Gray, assignor to Oneida Com 
munity, Ltd., Oneida, N. ¥ 

1,849,309. Inductor Furnace for Parallel 
Operation. Edwin F. Northrup, assignor to Ajax 
Electrothermic Corp., Trenton, 7 

1,849,336. Electric Supply System. Karl 
Schmidt, assignor to C. Lorenz Corp., Berlin. 

1,849,375. Switch. George A. Matthews and 
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STOKES PLASTICS 


OUTSTANDING 


in their Beauty, Strength and Economy. 

















and what we are trying to impress upon you 


IS THAT THEY SATISFY MANUFACTURING REQUIREMENTS 
in the most COMPENSATING way. 







No matter what plastic you are using, Look Our staff of efficient and experienced 
you will find STOKES PLASTICS forthe — engineers will consult with you at any 


an improvement in many ways, such time. Their business is to help you 
ae : solve your manufacturing problems 
as savings in cost, better looking, 


to your advantage. ‘STOKES 
uniformity, etc. TRY STOKES PLASTICS” has done some re- 
PLASTICS and SEE! We have 


markable things for others and 
been moulders since 1897. it opens to you ways of im- 
provement in many directions. 

















“enton N. Wd. 
Canadian Plant, Welland, Ont. 
















































“Satie sales” 


with MOLDINGS 


When competing products are 
similar in design and operation, 
it is usually some feature of 
design or finish that ‘swings 
the sale’. The rich, glossy 
finish of moldings has often 
helped to bring favorable 
attention to a product. People 
like the ‘‘feel’’ and lightness 
of it. And manufacturers like 
its economy. 


A high grade fibre board | 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Why not get estimates on 
moldings for your product? 
Our engineers will be glad to 
submit them, without obliga- 
tion. 


PLASTIC MOLDING CORP. 
Sandy Hook, Conn. 
N. ¥. Office, 505 5th Ave 


Pulp Products Department ] 
WEST VIRGINIA 
PULP & PAPER COMPANY | 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. | 








































































































Joseph J. Shoemaker, Detroit, Mi 


1,849,376. Electric Tran former Howard If 
Morse, Portland, Oregon. 
1,849,379. Radio Finder George ( Passek, 


Philadelphia, Pa. 

1,849,393. Traffic Light. Clayton G. Wilcox 
and Jeremiah J. Shoemaker, Garrettsville, Ohio 

1,849,405 Electric Control Mechanism. Earl 
F McCollum, assignor to McCollum Hoist & 
Mfg. Co., Downers Grove, Il 

1,849,413 Clock Controlled Electric Circuit 


William T. Trenwith, assignor of one-half to 
Wm. B. Engelhardt, Chicago, Il 

1,849,436 Electrolytic Cell Samuel Ruber 
assignor to Ruben Rectifier Corp... Englewood 
N. Jj. 

1,849,440 Fuse Alwin G. Steinmayer, a 
signor to Line Material Co., So. Milwaukee, 
Wis. 

1.849447 Speedometet Jos \ Bosque, 


Habana, Cuba 

1,849,454. Carburetor Electric Heater Floyd 
E. Gilmore, Engle, N. Mex. 

1.849,468. Supervisory Signaling System for 
Toll Telephone Service Timing. Heikichi Onishi 
Keijo, Chosen, Japan 


1,849,469. Luminous Tube Juan A. Otero, 
La Plata, Argentina. 
1,849,477. Electrical Amplifying Systen 


Walter J. Brown, assignor to Associated Ele 
trical Industries., Ltd., London, England 

1,849,481. Control Mechanism. Peter De 
— and Godfrey A. De Langie, Newport, 
XN. ° 

1,849,485. Transformer. Jesse B. Gibbs and 
Albert M. Wiggins, assignors to Westinghouse 
Electric & Mfg. Co. 

1,849,486. Multiple Unit Sound Amplifier. 
Carleton D. Haigis, assignor to Radio Corp. of 
America, New York, N. Y. 

1,849,488. Multiplex Transmission. Clinton 
R. Hanna, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,849,495. Sound Reproducing Device. Fred 
erick W. Lyle, assignor to Westinghouse Elec 
& Mfg. Co. 

1,849,499. Condenser. Kenneth M. McLaugh 
a assignor to Atwater Kent Mfg. Co., Phila., 
>a. 

1,849,506. Focusing Device for Electric 
Lamps. Paul Rathmann, assignor to Firm Elek- 
trotechnische Fabrik Schmidt & Co., Bodenbach, 
Czechoslovakia. 

1,849,516. Door Control System. Paris R 
lorman, assignor to National Pneumatic Co., 
Nis ae 

1,849,518 and 1,849,519. Power Supply Sys 
tem, and Method of Starting Alternating Current 
Machinery. Frazer W. Gay, Newark, N. J. 

1,849,527. Electron Discharge Device and 
Process of Making Same. Frederick L. Hunter, 
Jr., assignor to De Forest Radio Tel. & Tel 
Co., Jersey City, N. J. 

1,849,544. Process of and Apparatus for Pro 
ducing Printing Plates. Walter Howey, N. Y. C. 

1,849,551. Circuit Breaker for Fire Alarms 
Emilio Praturlon, Redwood City, Cal. 

1,849,552. Neon Tube Display Stand. Chas 
J. Ouill, San Francisco, Cal 


1,849,574. Windmill Electricity Generating 
\pparatus. Francis B. Haugen  Brocksbure, 
Nebr. 


1,849,594. Oxide Cathode. Fritz Schroter 
assignor to Telefunken Gesellschaft fur Drahtlose 
Telegraphie, Berlin, Germany. 

1,849,595. Electrical Heating Apparatus 
Harold N. Shaw, assignor te Globar Corp., 
Niagara Falls, N. Y. 

1,849,608. Signaling. Harold H. Beverage, 
assignor to Radio Corp. of America. 

1,849,620. Signaling. Clarence W. Hansell, 
assignor to Radio Corp. of America. 

1849,624. High-Tension Cable. Martin Hoch 
stadter, assignor to Cablon Corp., The Hague, 
Netherlands. 

1,849,632. Volume Control Combining Sys 
tem. John B. Moore, assignor to Radio Corp. 
of America. 

1,849,638. Furnace Combustion Control Sys- 
tem. Frederick D. Potter, assignor to Com 
bustion Control Co., Inc., N. Y. C. 

1,849,645 and 1,849,646. Motor Structure and 
Motor Control System. Hugh M. Stoller, as 
signor to. Bell Telephone Labs., Inc., N. Y. C. 

1,849,651. Radio Apparatus. Sidney E. An 
oe assignor to Western Electric Co., Inc., 

1,849,677. Electrically Controlled Sorting Ma- 
chine. Paul Mansel, assignor to Siemens & 
Halske Corp., Siemensstadt, Germany. 

1,849,679. Television. Harold J. McCreary, 
assignor to Associated Electric Labs., Inc. Chi- 
cago, II. 

1,849,710. Humidifier. Stanley S. Cramer, 
assignor to Radio Condenser Co., Camden, N. J. 

1,849,713. Thermal Switch for Oil Burner 
Cortrol. Albert E. Grant, assignor to Grant 
Oil Burner Corp., New York, N. Y. 

1,849,717. Tubing for Electrical Purposes 
Joseph A. Kennedy, assignor to Anaconda Wire 
& Cable Co., New York, N. Y. 

1,849,724. Switch Mechanism. Riccard Pu 
delko, assignor to Landis & Gyr. 

1,849,735. Means of Control for Electrically 
Driven Vehicles. Wm. A. Stevens, assignor to 
Guy Motors, Ltd., Wolverhampton, England. 

1,849,736. Illuminated Sign. Theodorus A. 
J. Sweegers, assignors to N. V. Philips’ Gloeil- 
ampenfabrieken, Eindhoven, Netherlands. 

1,849,744. Fuse Plug and Socket. Albert K 
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Washington, 


Intyre and George 
Connection 


Permanent Co., 
Westinghouse 
Cigarettes, 
Southampton, . 
Regulating 
Thompson, 
l-abricated 
Woodruff, 


Transmission. 


Combination 
Belt, assignor to General Elec. Co. 
Carlson, assignor to Electric Co. 


Cutler, assignor to General Electric Co. 
Telemetric 


Arrangement. 
Measuring Irregu 


General Electric Co. 





Design patent 86,335 
Cabinet and Clock 
to Bulova Watch Co., Inc. 


Combinstion Radio 
Wm. Scheibel, assignor 
New York, N. Y 


Thermocouple 


Tones and Chas. Carpenter, assignors to Gen 
: Arrangement. 
Kennedy, assignor to General Electric Co. 
Transmission 


Auditorium 
production. 


assignor to General 
Transformer. 
Mayo, assignor to General 
Decorative 


Apparatus. 


Eliminating 
Weinberger, 


Transmitting 
Westinghouse 


Telemetric 
ochstadter, 
Netherlands. 

Kees, assignor to Westinghouse Elec. & Mfg. Cx 


Measuring Apparatus. 
Barrington, 


Translucency 


Frederick A 
Peterson assignor to Radio Corp. of 
Conden er 


Microphone. 
Process and Apparatus for Test- 


Fuse-Plug. 
Feldmann, Richmond Hill, 
wold, assignor to Arrow-Hart & Hegeman Elec 
Hartford, Conn. 


Automotive 
Chicago, IIL. 

Phalen, Hiawatha, W. Va. 
York, N. Y. 


Radioreceiver. 
Connecter. Birkenmaier, 
assignor to W. N. Matthews Corp.. 
Conditioner. 
Wolf Coal 


assicnor to 











1,850,076. Vaporizer. Harry Hacker, N. Y. C. 

1,850,080. Radio Goniometric Direction-Find- 
ing Device for Airplanes. August Leib, assignor 
to Gesellschaft fur Drahtlose Telegraphie, Ber- 
lin, Germany. 

1,850,081. Electric Meter Pump. George W 
MacKenzie, assignor to Correct Measure Co., 
Rochester, Pa. 

1,850,096. Receiving Circuit. George R 
Eaton, and Earl R. Heath, assignors to Kellogg 
Switchboard & Supply Co., Chicago, II. 

1,850,104. System for Eliminating Tube Noise 
Clarence W. Hansell, assignor to Radio Corp. of 
America. 

1,850,105. Electrical Condenser. Wm. §E 
Higginbottom, assignor to Atwater Kent Mfg 
Co., Philadelphia, Pa. 

1,850,110. Radiocircuit. Wolff Kaufman, as 
signor to Samuel E. Darby, Jr., Palisade, N. J. 

1,850,112. Frame Aerial. August Lieb, as 
signor to Telefunken Gesellschaft fur Drahtlose 
Telegraphie, Berlin, Germany. 

1,850,137. Power-Actuated Saw and _ Drill 
Mechanism. Arthur Tod Pursell, assignor to 
Walter C. Scott, Chicago, Ill. i 

1,850,156. Electric Fluid Heater. Wm. Rich 
ardson, assignor to George Steingruber, Hunts 
ville, Ala. : 

1,850,165. Electric Switch ‘or Junction Box 
Louis Barnett, Brooklyn, N. Y. 

1,850,176. Method of and Apparatus for Elec- 


tric Resistance Welding. John F. Lawson, 
Brooklyn, N. Y. 
1,850,177. Fire Alarm System. Oscar 


Levy, assignor to Associated Electric Labs., Inc., 
Chicago, Ill. ss : 

1,850,181. Magnet Core. Philip N. Rosery, 
assignor to Automatic Telephone Mfg. Co., Liver- 
vol, England. - 
1,850,191. Electric Drill. George R. Wil 
cox, assignor to Millers Fall Co., Millers Falls, 
Mass. : 

1,850,206. Thermostatic Control. Harry 
Hertzberg, assignor to Frank J. Kent, N. Y. C. 

1,850,213. Fuse Mechanism. Thomas FE. 
Murray, asSignor to Metropolitan Device Corp 

1.850.219.  Dentist’s and Doctor’s Lamp 
Harry B. Walthers, Omaha, Nebr. 

1.850.241. Thermostat. Warren Noble, De 
troit, Mich. 

1,850,252. Therapeutical Lamp. Arthur 1 
Wiebe, assignor to Hanovia Chemical & Mfg 
Co., Newark, N. J. ; 

1,850,256. Electric Hydrant Thawer. Leonard 
B. Biglow, Smooth Rock Falls, Ontario, Canada 

1.850.267. Photoelectric Musical Instrument 
Francois C. P. Henroteau, Ottawa, Ontario, 
Canada. ; : 

1,850,270 and 1,850,271. Alternating Current 
Operated Radio Set, and Electrical Condense1 
Alexander Nyman, assignor to Dubilier Con 
denser Corp., New York, N. Y. : . 

1,850,280. Electrical —— _— Wm 
; aynes, Hastings, New Zealand. 
©. 858 288, Electric Sign. Henry Miller, Chi 
cago, Il. 











1,850,293. Electrode Holder. | Shelley, M 
Stoody, assignor to Stoody Co., Whittier, Cal. 
1.850.298. Electric Condenser and Process 0! 


Making Same. George Washington, Jr., Mend 
ham, N. J. ; S - 

1,850,319. Advertising Sign. Harry Town 
send Fenson and Raymond Green, assignor t 
Claude Neon Elec. Products Corp., Wilmington 
Del. ; s 

1,850,321. Interrupting Electric Circuits 
Talma T. Greenwood, assignor to Condit Ele: 
trical Mfg. Corp., South Boston, Mass. , 

1.850.324. Phase Meter for Polyphase Cur 
rents. Avram D. Iliovici, assignor to Compagnie 
pour la Fabrication des Compteurs_ et Material 
d’Usines a Gaz, Montrouge, Seine, France. 

1.850.336. System for Predirecting Torpedoes 
Albert D. Trenor, assignor to John Hays Han 
mond, Jr., Gloucester, Mass. ‘ 

1,850,360. Thermostatic Switch. John A 
Spencer, assignor to General Plate Co., Attle 
boro, Mass. ; 

1.850.374. Relay. Frank Bosh, assignor to 
Kelloge Switchboard & Supply Co., Chicago, Ill 

1.850.421. Automatic Time Switch. John QO 
Sherman, Dayton, Ohio. 

1,850,426. Process for Electrodepositio: 
Chromium. Warren A. Tyrell, assignor to 
Chemical Treatment Co., Inc., N. Y. C. 

1.850.437. Electric Control System. Walter 
W. Williams, assignor to Williams Oil-O-Mati 
Heating Corp., Bloomington, III. ; 

1,850,448. Mercury Switch. Paul K. Cramb 
let, assignor to Minneapolis-Honeywell Regula 
tor Co., Minneapolis, Minn. 

1,850,449, Electric Regulation. John | 
Creveling, Tuscon, Ariz. 

1.850.451. Rectifier. Harold P. Donle. as 
signor to Radio Inventions, Inc. ; 

"1,850,467. Monitor Method of Recording 
Sound on Film. Theodorus H. Nakken, as 
signor to Nakken Patents Corp. 

1.850.515. Device for Joining Carbon Elec- 
trodes. Georg Peltz, Lautawerk/Lausitz, Ger 

1,850,533. Cable Connecter. Lewis H. Church, 
assignor to Thomas & Betts Co., Elizabeth, N. J 

1,850,536. Shell for Lamp Sockets. Arthur 
D. Cowperthwait, and Frederick Reutter, as 
signors to Scovill Mfg. Co., Waterbury, Conn. 

1,850,548. Wireless Signal. Robert Herzog 
‘ssienor to C. Loreuz Aktiengesellschaft, Berlin 
Tempelhof, Germany. 
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MACHINE TENDERS and TOOL STANDS | 
; of BEST QUALITY at LOW PRICES | For Those Unusual 


“en aXe uirements in 


your needs. aa Molded Parts- 































No. 216 


Our ‘low priced, practical Tool 
Stand for all shop purposes. May 
be had without the drawer if desir- 
ed. Size: 20” wide x 20” deep x 
36” high. Drawer: 1742" widex 
18” deep x 5” high, with lock. 
Heavy built throughout, finished 
green lacquer. Set up. 














No. 216 Tool Stand 


No. 218-DC 


Our popular selling, medium priced, 
~~ Machine Tender. 24” wide x 18” 

eep x 35” high. Large drawer with lock. 
Mounted on steel swivel casters. Olive 
green finish. Set up. 








No. 218-DC 


No. 217 DCX 


A style of Machine Tender that may be had 

ao knocked down, if yey want to save 

ight. 24” wide x 18” deep x 35 

ae Drawer with lock. Olive green 
nish. 





O MATTER what that requirement may be— 


intricate design, strength, beauty, close limits 








of accuracy, resistive qualities against specific de- 


er oer structive forces, bright or delicate coloring, dielec- 


No. 31-36 tric properties, reasonable price, etc. — Auburn is 
A tapered leg style of Tool Stand. 3144” 
wide x 18” deep x 36” high. Drewer, 


| the logical source of supply. 
fitted for padlock. A durable, heavy 





No. 31-36 boil Stand at « right price. Olive “a oe ene a ee ee 


ANGLE STEEL STOOL COMPANY | Equipment, and variety of Plastic Materials — all 


The Steel Equipment People backed by the experience of over 50 years — have 
PLAINWELL MICHIGAN | something to offer the Electrical Manufacturer. 


Se Se el ee 


No. 10-G 


For the shop me- 
chanic, mill- 
— or garage 
this Tool 
Truck is a labor 
and time saver. 
Size: 36” long x 
2034” wide x 
36” high. Six 
drawers are 117/4’ 
wide x 20” long 
of varying heights. || 
Locking plate 
Sree a DOr 
rawers. ers 
at one end are 6” ee inne 
= pee, wee. AUBURN.N_Y 
ous, Wad Since 1876 Molders of Bakelite, Durez, Celluloid, 


—— We: Lumarith, Beetle, Plaskon, etc. 


Let us know your requirements — we shall be glad 
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MATERIALS, PARTS and EQUIPMENT 


used in fabricating the finished electrical product 
ON THIS and each alternate page following, is a reader service, 


that their advertising be referred to for detailed information, nearest 


giving you a Classified Index of the makers of those meena, branch office, etc. A\ll product headings are arranged alphabetically, 


parts and equipment that you use in fabricating your electrica 
The names shown are the leaders in their fields. All 
of them are dependable sources of supply. The suggestion is made 


product. 


and then the makers of each product are listed alphabetically. 
To locate the page number of a manufacturer's advertisement, refer to 
advertisers’ index two pages removed from back cover. 

















ARC WELDING MACHINES. 
Electric. 


ARMATURE 
Bearings. See Bearings. 
Coils. See Coils, Finished. 
Core Punchings. See Discs, Armature. 
Discs and Laminations. See Discs, Armature 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industrial. 
Notching Machines. See Notching Machines, 
Paper. See Paper Insulating. 
Pegs and Wedges. See Pegs, Armature. 
Testers. See Testers, Coil. 
Trouble Shooters. See Testers, Coil. 
Winding Machines. See Winding Machines, Armature 


ARMS, Flexible. See Tubing, Flexible Metallic. 


See Welding Machines, 


Armature. 


ASBESTOS 
Covered Cord. See Cord, Heater. 
Wire. See Wire, Insulated. 


Yarn and Thread. 
BARS, Commutator 


Homer Commutator Co., 4850 Hough Ave., Cleveland, O 
Westinghouse Electric & Mfg. Co., Kast Pittsburgh, Pa. 


BATHS, Annealing & Tempering 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa 


BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 


BEADS, Insulating 

American Lava Corp., 1425 William, Chattanooga, Tenn 

Dunco. See Struthers Dunn, Ine. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 

Fish Spine. See Struthers Dunn. Inc. 

(mperial. See Martindale Elec. Co. 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O 

BEARINGS, Ball and Roller 

Aetna Ball Bearing Co., 4614 Schubert Ave., Chicago, Ili 

Federal Bearings Co., Inc., Poughkeepsie, N ‘ 

Greaseal, see Norma-Hoffman Bearings Corp. 

Gurney Ball Bearing Div., Marlin-Rockwell Corp., James 
town, N. Y 

Marlin Rockwell Corp., Jamestown, N. Y. 

New Departure Mfg. Co., Bristol Conn. 

Norma-Hoffman Bearings Corp., Stamford, Conn. 

@K.F. Industries. 40 FE. 34th St.. New York. N. Y. 

Standard Steel & Bearings Inc., Plainville, Conn. 

Strom Bearings Co. 4535 Palmer, Chicago, Ill. 

BEARINGS, Oii-Less 

Continental-Diamond Fibre Co., Newark, Del. 

Nolu Oilless Bearing Co., 2 E. Johnson 
Philadelphia. 

BEARINGS, Phosphor Bronze 
(For Armature Shafts) 

Bunting Brass & Bronze Co., Toledo, Ohio. 


BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, II! 


BENCH LEGS, Steel. See Factory Furniture & Equip- 


ment. 
BIMETAL. See Thermostatic Metal. 
BINS, Tool. See Factory Furniture & Equipment. 


BLOWERS, Appliance 

Delco Appliance Corp., Rochester, N. Y. 
(For Hair Dryers, Vacuum Cleaners, Automobile Heaters, 
Household & Marine Ventilation) 

BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 

BOXES, Sheet Steel. See Cabinets, & Boxes, Sheet 
Steel. 


BOXES, Wood. See Cabinete & Boxes, Wood. 
BRACKETS, Instrument 

General Electric Co., Schenectady, N. Y. 

BRASS TUBING. See Tubing, Brass & Copper. 


BREAKERS, Circuit. See Circuit Breakers. 

BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard. 

BRONZE, Phosphor. See Phosphor Bronze. 

BRUSH HOLDERS. See Brushes, Commutator. 

BRUSHES, COMMUTATOR 

General Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

BUSHINGS, Molded. See Molded Insulation. 

BUSHINGS, Porcelain. See Porcelain. 


BUSHINGS,” Armature Shaft 
Bunting Brass & Bronze Co., Toledo, O. 


CABINETS AND BOXES, Sheet Steel 
Stamped and Turned-up Boxes and Cabinets. 
Angle Steel Stool Co., Plainwell, Mich. 


CABINETS AND BOXES, Wood 

Signal Elec. Mfg. Co., Menominee, Mich. 
CABLE. See Wire; also Cord, Flexible. 
CANDLES, Fixture 


Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 
Cleveland Container Co., 10330 Berea Rd., Cleveland, Ohio 


See Yarn and Thread. 


(Germantown) 


1 
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GENERAL CERAMICS 
COMPANY 


71 West 35th St., New York, N. Y. 


High insulating value. 
sistant to thermal shock. Dense or 
porous. In color. Strong, ac- 
curate. Write for prices. Prompt 
response. 


ELECTRICAL 
REFRACTORIES 


CARTONS, Radio Tube 
Cross Paper Products Corp., 2595 Third Ave., New York, 


Very re- 





CASTINGS, Die 

Barnnart Bros. & Spindler, Monroe & Throop Sts., Chi- 
cago, Ill. 

Newton Die Casting Corp., 146 Munson, New Haven, Conn. 

Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago. 


CELLS, Light Sensitive. See Photo Electric Cells 
& Tubes. 
CEMENT. Commutator 


Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CHAIRS, Steel. See Factory Furniture & Equipment. 


CHATTERTON’S COMPOUND. See Wax & Com- 
pounds, 


CIRCUIT BREAKERS 
Air and Oil Circuit Breakers and Oil Break Switches. 
General Electric Co., Schenectady, N. Y. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Minatrol. See Westinghouse Elec. & Mfg. Co. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Fuse. See Fuse Clips. es 
CLOTH GEARS. See Gears and Pinions, Composition. 


CLOTH. Insulating 

Armatite. See Mica Insulator Co. 

Cellular. See Irvington Varnish & Insulator Co. 
Consumers Rubber Co., 1302 Ontario, Cleveland. 0. 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section M-3212, Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Irv-O-Slot. See Irvington Varnish & Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & Pneumatic Types. 

General Electric Co., Schenectady, N. Y. 

Lovejoy Tool Wks., 335 W. Ohio, Chicago, Tl. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 


Resistance. See Units, Rods & Grids; also Radio Re- 
ceiver Parts. 
Spreaders. See Winding Machines, Armature and Field. 


Taping Machines. See Taping Machines, Coil. 

Testers. See Testers, Coil. 

Winders, Armature and Field Coil. See Winding Ma- 
chines, Armature & Field Coil. 

Winders, Induction Coil. See Winding Machines Induc- 
tion Coil. 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 









Wire Tension Devices. See Racks, Wire Reel. 


COILS, Finished 

mature, Field, Induct 

. Bolenotde . noduction Coils and 

merican Enameled Magnet Wire Co., Port i > 

Anaconda Wire & Cable Co., 25 Broadway, ce te '< Y. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Coilton. See Polymet. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

General Cable Corp., 420 Lexington Ave., New York, N. ¥ 

Inca. See National Elec. Products Co. 

—— Elec. Products Corp., Inca Mfg. Div., Fort Wayne 
n 


Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y 

Spaulding Fibre Co., Tonawanda, N. Y. 

Supreme Elec. Products Corp., 425 8. Clinton Ave. 
hester, N. Y. (Electromagnets. ) 

Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa 


COMMUTATOR 
Bars. See Bars, Commutator. 
Brushes. See Brushes, Commutator. 
Cement. See Cement, Commutator. 
Slotters. See Slotting Machines & Tools, Commutator. 
Stones & Dressers. See Stones, Commutator. 


COMMUTATORS 
Homer Commutator Co., 4850 Hough Ave., Cleveland, 0 
Westinghouse Electric & Mfg. Co.,. East Pittsburgh, Pa. 


COMPOUNDS, Insulating. See Wax & Compounds. 
CONDENSER TUBING. See Tubing, Brass & Copper. 


CONDENSER UNITS, Refrigerator 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


CONDENSERS, Electric 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
Minneapolis, Minn. 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y 

Tobe Deutschmann Corp., Canton, Mass. 

Westinghouse Electric & Mfg. Co.,. East Pittsburgh, Ps 


CONDENSERS, Radio; Electrolytic Type 

See also Radio Receiver Parts. 
Hi-Mike, see Dubilier Condenser Corp. 
— Condenser Corp., 4377 Bronx Bivd., New York. 
Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
Tobe Deutschmann Corp., Canton, Mass. 


CONNECTORS, Wire 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 
CONTROL UNIT, Varnish. See Varnish Control Unit. 


CONTROLLERS, Motor 

Aclinstor. See Sundh Electric Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn. 

Pri-Zis-Tor. See Sundh Electric Co. 

Sundh Electric Co., 209 Parkhurst, Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONTROLS, Temperature and Valve 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


COPPER TUBING. See Tubing, Brass and Copper. 


CORD, FLEXIBLE, HEAVY DUTY 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y 
Barkhide. See General Cable . 

Diamond Braiding Mills, Chicago Heights, Ill. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn 
GE-Flex. See General Electric Co. 

Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co., Hillside. N. J. 

Lowell Insulated Wire Co., Lowell, Mass. 

Rockbestos Products Corp., 355 Nicoll, New Haven, Conn. 
Simplex Wire & Cable Co., 201 Devonshire, Boston, Mass 
Wheeler Insulated Wire Co., Bridgeport. Conn. 


CORD, HEATER 

(Asbestos covered stove and heating cord.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Deltabeston. See General Electric Co. 
Diamond Braiding Mills, Chicago Heights, Tl. 
Driver-Harris Co., Harrison, N. J. 
General Electric Co., Section W-3511, Bridgeport, Conn 
Hatfield Wire & Cable Co., Hillside, N. J. 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn 
Tirex. See Simplex Wire & Cable Co. 
Verifiex. See Driver-Harris Co. 


CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 

American Lava Corp., 1425 William, Chattanooga, Tenn 
Burgess & Co., East Liverpool, Ohio. 

Cetec. See General Electric Co. 
Colonial Insulator Co., Akron, Ohio. 
Cook-Ceramic, Inc., Trenton, N. J. 
Elemite. See Louthan Mfg. Co. 
Genceraco. See General Ceramic Co. 
General Ceramics Co., 71 W. 35th St., New York, N. ¥ 
General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, 0. 

Porcelava. See Burgess & Co. 


Electromagnet, 
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Parcélava 


HIGHLY REFRACTORY 


“Porcelava”, plain and threaded tubes for 
Electric Heating Appliances. Also for Radio 
Tubes, Pyrometers, etc., are meeting with 


marked success wherever used. 


May we quote on your porcelain insulation 
requirements? 


BURGESS & COMPANY 
EAST LIVERPOOL, OHIO 


Factory at WELLSVILLE, O. 

















E do not offer ONE 
grade of porcelain to fill 
every requirement. 







After many years of engineer- 
ing and research work we have 
produced a number of porce- 
lain compounds. 


In our new factory equipped 
“up-to-the-minute,” we can 
produce porcelain to fill your 
individual requirements—and at oa 
minimum cost. The answer 


Send us drawings of your to exacting 
special porcelain pieces, stating ° , 
your needs. We may be able requirements 
to offer you something inter- 
esting. 


















THE AKRON PORCELAIN CO. | 
Akron, Ohio Chicago Address | 
Specialists in Porcelain 11 Des Plaines St. | 


MILLIONS of 


Electric Clocks, 
each one an accu- 
rate time-piece of 
surprisingly hand- 
some appearance. 


2144 Walnut St. 


Life. 


Used singly, grouped in stacks or rows, connected in parallel, these units provide 
any capacity or KVA, and any desired working voltage up to 660, at the 


very lowest price. 


WRITE for literature on these capacitors as well as the complete line of Dubilier 
condensers for every radio, electrical and industrial need. 












DUBILIER 


Condenser Corp. 


Molded Parts by 


CHICAGO MOLDED PRODUCTS CORP. 
Chicago, Ill. 


DUBILIER 
OIL-FILLED CAPACITORS 


Compact, handy, perfected oil-impregnated, oil-filled units for most industrial 
applications such as power factor correction and capacitor motors: 


Oil-impregnated. Oil-Filled. Posi- 
tively Oil-tight. Longest Service 


220 to 660 Volts. Available in all 
Capacities or KVA. Uniform Dimen- 
sions, 


Lowest Cost for Highest Quality 


4377 Bronx Bivd., 
New York City 
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MILLIONS of 
Bakelite Parts, 
each one accu- 
rate and uniform 
make low cost 
mass production. 
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INSULATO 


High dielectric strength end heat 
resistence. Ball end socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 N. JUNIPER ST Lasiia Sama aN 
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CORES, Resistance Coil—Continued 

Star Porcelain Co., Trenton, N. J. 

Thermorock. See Cook-Ceramic, Inc. 

COTTON SLEEVING. See Tape, Cotton. 

COUNTERS, Magnetic, Electric 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

COUNTERS, Revolution. See Tachometers. 

COUPLINGS, Transmission. See Clutches & Couplings. 

CUT OUTS, Battery. See Switches, Battery 

CUTTING OUTFITS, Metal. See Welding and 
Cutting Outfits. 

CURRENT INDICATORS. See Instruments, Pocket. 

DESKS, Steel. See Factory Furniture & Equipment. 

DIAMONDS, Wheel Truing 

Gilmore & Co., F. F., 20 Dartmouth, Boston, Mass 

DIES, Die Makers 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 

DISCS, Armature 


Discs, Laminations and Segments for Motors and Trans- 
formers. 
Westinghouse Electric & Mfg. Co., 


DYNAMOMETERS 

Diehl Mfg. Co., Elizabethport, N. J 

General Electric Co., Schenectady. N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa. 


EBONIZED ASBESTOS. See Asbestos. 


ELECTRODES FOR GAS SIGNS 

Machlett & Son, E., 50 Williams, Long Island City, N. Y. 
Eisler Electric Corp., 767 S. 13th, Newark, N. J. 
Universal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See Electromagnets, also Coils, 
Finished. 


ELECTRODYNAMOMETERS. See 


East Pittsburgh, Pa. 


Instruments. 


ELECTROLYTIC CONDENSERS. See Condensers, 
Radio. 
ELECTROMAGNETS 


Supreme Electric Products Corp., 
Rochester, N. Y. 


ELEMENTS, Heating. See Units, Rods and Grids. 


ENGRAVING MACHINES 

Portable Bench and Pedestal Outfits for ne Metal 
Eisler Electric Corp., 767 S. 13th, Newark, N 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., 
ENGRAVING, Radio Panel 

Engraving to Order 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, TIl. 


EYELET SPINNERS. See Nut and Screw Setters. 


EYELETS AND GROMMETS 
Platt Bros. & Co., Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., Plainwell, Mich. 
FELT 

Booth Felt Co., 


FERRULES 

Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence, R. I. 

Platt Bros. & Co., Waterbury, Conn. 


FIBRE BOARD. See Paper, Insulating. 


FIBRE 
Candles. 
Gears. 


425 8. Clinton Ave., 


4 Benes: Ti. 


460 19th St., Brooklyn, N. Y. 


See Candles, Fixture. 
See Gears & Pinions, Composition. 
Paper. See Paper, Insulating. 
Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 


Sheet, Rod, Tube, Gear Stock; 


Laminated Bakelite. 
Bakelite-Dilecto. 


See Continental-Diamond Fibre Co. 
Celeron. See Continental-Diamond Fibre Co. 
Contex. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., Newark, Del. 
Fibroc. See Continental-Diamond Fibre Co. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O. 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Micarta. See Westinghouse Elec. & Mfg. Co. 


National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vulranized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Spauldite. See Spaulding Fibre Co. 

Vul-Cot. See National Vulcanized Fibre Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


4 





LOW 


nance FUSES 


Littelfuses for Instru- 
ments—Radio Fuses— 
Radio Amplifier Fuses— 
High Voltage Littelfuses 
Write for catalog 






1772 Wilson Sven 


Chicago, I! LITTELFUSE LABORATORIES 







Electrical Manufacturing 


. | a R FE —cur to any form 


Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 
Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND 
1302-4-6 Ontario St. 











CHICAGO 
217 Nerth Despiaines St. 





FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Machine Products. 
Armite. See Spaulding Fibre Co., 
Brandywine Fibre Products Co., 1402 Walnut St., 
ington, Del. 
Cellanite. See Continental-Diamond Fibre Co. 
Codite. See Continentai-Diamond Fibre Co. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Continental-Diamond Fibre Co., Newark, Del. 
Delaware Hard. See Continental-Diamond Fibre Co. 


Wilm 


Diamond F. See Continental-Diamond Fibre Co. 
Egyptian. See Continental Diamond Fibre Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 


National Vulcanized Fibre Co., 
Ohmoid. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Vul-Cot. See National Vulcanized Fibre Co. 
Vulcawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIELD COILS. See Coils, Finished. 

FILAMENTS, Lamp & Tube. See Radio Tube and 
Lamp Parts. 

FILES, Commutator Slotting 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 

FISH PAPER. See Paper, Insulating. 

FIXTURE CANDLES. See Candles, Fixture. 

FLASHERS, Sign 


Wilmington, Del. 


Figuregram. See Reynolds Electric Co. 
Hotchkiss. See Minneapolis-Honeywell Regulator Co. 
Kontrolar. See Leland Electric Co. 


Leland Electric Co., Dayton, O. 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 


FLEXIBLE ARMS. See Tubing, Flexible Metallic. 
FLEXIBLE CORD, Heavy Duty. Flexible, 
Heavy Duty. 


Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes, 


FLEXIBLE SHAFTING 
Haskins Co., R. G., 4657 


FORMS, Wire 
Forms and Frames for Shade Holders and Shades: Fan 


Guards. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 
238 Kent Ave.. Brooklyn, N. Y 


2810 Fourth Ave., 


See Cord, 


Commutator. 


W. Fulton, Chicago, II. 


Fischer Spring Co., Chas., 


Hunter Pressed Steel Co., Lansdale, Pa. 
S & A Co., Paris, Il. 
Titchener & Co., E. H., 140 Walnut, Binghamton, N. Y. 


FRAMES, Wire. 
FULLER BOARD. See Paper, Insulated. 


FURNACES, Electric 
Annealing, Cyanide, 
Treating. 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
FUSE CLIPS 
Sherman Manufacturing Co., 
FUSE 
Metal. See Wire, Fuse. 
Plug Screw Shells. See Shells, Screw Socket. 
Wire. See Wire, Fuse. 
FUSES, Enclosed 
General Electric Co., Section W-329, Bridgeport, Conn. 
Littelfuse Laboratories, 1772 Wilson Ave., Chicago, Il. 
GAGES, Mercury 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


GALVANOMETERS. See Instruments, Laboratory 


GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS (Speed Changing Units) 


Pues Machine & Gear Co., 125 Circuit Ave., Springfield, 
ass. 


Tiffin Electro-Mechanical Co., Tiffin, O. 

Westinghouse Elec. & Mfg. Co., 200 McCandless Ave., 
Pittsburgh, Pa. 

GEARS, Worm 7 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, IIL 

GEARS AND PINIONS, Rawhide and Composition 

Celeron. See Continental-Diamond Fibre Co. 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill 
Contex. See Continental-Diamond Fibre Co. 


See Forms, Wire. 


Enameling, Laboratory, Heat 


H. B., Battle Creek, Mich. 





FELT FOR ELECTRICAL MFG’RS 
Our specialty for over 25 years. 
Ask for sample of special electric 

lubricating felt 


The Booth Felt Co., Inc. 
460 18th St., Brooklyn, N. Y. 
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F. F. GILMORE & CO. 
112 Dertmouth St., Boston, Mess. 


Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., 
Fabroil. 
Fibroc. 
Genera) Electric Co., Schenectady, N. Y 


Newark, Del. 
See General Electric Co. 
See Continental-Diamond Fibre Co. 


Micarta, See Westinghouse Elec. & Mfg. Co. 

National Vulcanized Fibre Co., Wilmington, Del. 

eo Machine & Gear Co., 125 Circuit Ave., Springfield 
ass. 

Textoil. See General Electric Co. 

Textolite. See General Electric Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Ps 

GEARS AND PINIONS, Iron and Steel 


Chicago Rawhide Mfg. Co., 1287 Elston Ave. 
Perkins Machine & Gear Co., 125 Circuit Ave., 


Mass. 
See Perkins Machine & Gear Co. 


Permag. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., 
Continental-Diamond Fibre Co., Newark, Del. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Spauldite. See Spaulding Fibre Co. 
GENERATORS, Electroplating. See 
ators, 
GLASS, Fancy & Colored 
(For Electrical Purposes) 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


GRAPHITE BEARINGS. See Bearings, Oil-less. 
GRID LEAKS. See Radio Receiver Parts. 

GRIDS, Resistance. See Units, Rods and Grids. 
GRINDERS, Commutator. See Tools, Commutator 
GROUND LOCATORS. See Testers, Coil. 
GROWLERS, Armature. See Testers, Coil. 
GUARDS, Fan. See Forms, Wire. 


HANGERS, Ball and Roller Bearing 
8. K. F. Industries, Inc., 40 E. 34th, New York, N. Y. 


HEATERS, Industrial 

Glue Pots, Povring Pots, Melting Pots, Tubular, Strip Ring. 
Space and Soldering Iron Heaters. 

saa Instrument oad 112 Girard, N. W., Washington. 
C., ‘‘Aminco,.’’ ‘Lolo 

Treat Co., Harold E., 


Chicago, Il! 
Springfiela 


Chicago, 1) 


Plating Gener 


618 N. 54th, Philadelphia, Pa. 
HOLDERS, Brush. See Brushes, Commutator. 


HONEYCOMB COILS. See Radio Receiver Parts. 


IMPREGNATING OVENS, Vacuum. 
sane. 

pounds. See Wax and Compounds. 

INDUCTION COILS. See Coils, Finished. 


INSTRUMENTS, Laboratory Standard 
— Instrument Co., 772 Girard, N. 


See Ovens, In 


W., Washingtor 


Fahy. See Rubicon Co. 

General Electric Co., Schenectady, N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia. Pa. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

be By Instrument Corp., 582 Frelinghuysen Ave. 
ewark, . 


INSTRUMENTS, Pocket 
Weston Elecl. Instrument Corp., 
Newark, J. 


INSTRUMENTS, Portable and Switehboard 

General Electric Co., Schenectady, N. 

Illuminometer. See ‘Weston Elec}. Pieris Corp. 

Pin-Jack. See Weston Elecl. Instrument Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

se ha Instrument Corp., 582 Frelinghuysen Ave. 
ewark, 


INSULATION (Insulating) (insulators) 

Beads. See Beads, Insulating. 
Cloth. See Cloth, Insulating. 
Compounds. See Wax and Compounds. 
Cutters. See Strippers, Wire. 
Fibre. See Fibre. 
Lava. See iat Resistance Coil. 

te. 


582 Frelinghuysen Ave 


Molded. See Molded Insulation. 

Paint. See Paint, Varnish, Lacquer. 

Paper. See Paper, Insulating. 

Phenolic. See Fibre, Phenol. Also Molded Insulation. 
Porcelain. See Porcelain. 

Rubber. See Rubber, Hard. 

Slate. See Slate. 

Soapstone. See Soapstone. 

Testers. See Instruments, Laboratory Standard. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 

Wax. See Wax and Compounds. 


R 


For further details on 


products listed here, see 
Index of Advertisers, pp. 92-93 











alot th iat toc 


jou apa ROU eal beast Sue tae ae ile ioe GS 


ei i ci ib =P enh deed Sahl tna AUIS Mine ely Fine Sask aha a aR ES 


on 














LSS Ne CRE AS 





ringfield 


, Pa 


ago, Ill 
ringflela 


Pa 


ago, Tl) 


Gener 


ds. 
itator 


> we 


‘ip Ring 
shington. 
a. 

or. 

arts. 
ens, In 


ishingtor 


Pa. 
en Ave. 


en Ave 


| Pa. 
en Ave. 


ulation. 











April, 1932 





Electrical 





TESTED... 


and ext 


But Za 


Enamel 


FOR ALL TEMPERATURES 


REFRIGERATOR. 
LACQUER 
— 
cnamel 


#5295 





Sensais HEAT outside 
reme cold inside. 


pon Refrigerator Lacquer 
#5295 maintains its high 


lustre despite the vast temperature 


range. 


This enamel is designed to meet the 


vagarie 


s of temperature, and will 


not check or blister with the expansion 


and contraction of metal surfaces. 


Designed for flexibility and durability 
under the most difficult conditions, 


refrigerators finished with Zapon 


Lacquer Enamel #5295 
will retain their original 
beauty. 


“The Standard of Quality Since 1884‘ 


THE 


A Su 
Stamford 


ZAPON COMPANY 


bsidiary of Atlas Powder Company 


Connecticut 








| 


| 





Manufacturing 






See Our Catalog in Electrical Trade Catalogs Pages 211 to 215 Inclusive 


PE ee 





is needed and 
Space is Uimiled 
these durable Chromalox Cartridge Units 
are easily adaptable and installed. Heating 
all kinds of precess and production ma- 
chinery, melting pots, steam generators, 
soldering irons, platens, dies, burning 


brands, etc.—are but a few of the many 
applications of Chromalox Cartridge Units. 


DOZENS OF SIZES AND RATINGS from which you 
can pick the right unit to fit and build into 
your products. Outside diameters from % 
in. to 3% in. Lengths from 1% in. to 3 ft. 
Standard ratings from 50 to 8000 watts. 
What’s more, any of this wide variety of 
sizes and ratings can be supplied in brass, 
copper, steel or stainless steel casing. Four 
types of terminal construction. 


WRITE FOR ILLUSTRATED CATALOG complete 
with prices, listing over 300 standard sizes 
and ratings, plus drawings showing types 
of terminal construction, and how to install 
Chromalox Cartridge Units. Tell us about 
your particular heating problems (either 
products or processes) and take advantage 
of the valuable help Chromalox engineers 
will quickly give you in solving them. 





ee ee ee 


Y 2 he |  F eB 


Clip and Mail With Your Business Letterbead 


: a Edwin L. Wiegand Co., 7530 Thomas Blvd., Pittsburgh, Pa. 


UNIT Bulletin C 


help us determine how to properly heat .. 


Please send us, without obligation, Chromalox CARTRIDGE 
i -113—listing over 300 standard sizes and 
ratings, with prices. Also send us any special data that will 








71 West 35th St., 


INSULATORS, Canopy 


ference Eliminators. 


Rheostats. See Rheostats. 
Standard Instruments. 
Standard. 


LACQUER, Paint, Varnish 


Pedigree. See George Co., 
Zapon Co., Stamford, Conn. 


LAMINATED BAKELITE. 


Lamp Testing. 
LAMPS, Vapor 


LEAD-IN WELDS, Lamp. 
LENSES & JEWELS 


and Tubes. 


Machines. 
LOUD SPEAKERS 


LUGS, Copper 


Westinghouse Electric & Mfg. 


Products. 
MACHINE TENDERS 


MACHINES. 
Armature Notching. See 


MACHINES, Lamp Making 

















ELECTRICAL 
REFRACTORIES 


High insulating value. 
tant to thermal shock. 


porous. In _ color. 
curate. Write for prices. 
response. 


GENERAL CERAMICS 
COMPANY 


New York, N. Y. 





Vontinental-Diamond Fibre Co., 
General Electric Co., Schenectady, 
Macallen Co., 16 Macallen, Boston, 5 
Wilmington Fibre Specialty Co., Wilmington, Del. 


INTERFERENCE ELIMINATORS. 


IRONS, Soldering. See Soldering Irons. 


JACKS, Radio. See Radio Receiver Parts. 
LABORATORY (Laboratories) 
Ovens. See Ovens, Industrial. 


Testing. See Testing Laboratories. 


Brevolite Lacquer Co., North <eienon. Th. 
Chinalac. See Dolph Co., John C 

Dolph Co., John C., 168 Emmet, Newark, N. J 
Egyptian Lacquer Mfg. Co.. 90 West St.. 
Electric Lacquer. See Dolph Co., John C 
General Electric Co., Section W-359, 
— Plastics, Inc., 42 Walck Rd., 


George Co., P. D., St. Louis, Mo. 
Glyptal. See General Electric Co. 
Irvington Varnish & Insulator Co., 
Krakles. See Brevolite Lacquer C 
Linolac. See Mica Insulator Co. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Miea Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Ce., 51 Murray, New York, N. Y. 


Bridgeport, Conn. 
North Tonawanda, 


Irvington, N. J. 


e.. DB. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Ps 


Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. 
LAMINATIONS. See Discs, Armature. 
See Fibre, Phenol. 
LAMP FILAMENTS. See Radio Tube & Lamp Parts. 


LAMP TESTING PHOTOMETERS. See Photometers, 


General Electric Vapor Lamp Co., 883 Adams, Hoboken, N. 
“‘Neon Glow’’ ‘“‘Cooper Hewitt.’’ 

LAVA. See Cores, Resistance Coil. 

See Radio Tube & Lamp. 

LEADS, Flexible (Commutator Brush). See Brushes. 

Popper & Sons, Leo, 143 Franklin, } 


LIGHT SENSITIVE CELLS. See Photo-Electric Cells 


LOCK WASHERS. See Washers, Lock. 


LOOP WINDERS AND SPREADERS. See Winding 


Signal Electric Mfg. Co.. Menominee, 


General Electric Co., Schenectady, N. Y. 
Patton-MacGuyer Co., Providence, R. I. 

Sherman Mfg. Co., H ou Battle Creek, Mich. 

Co., East Pittsburgh, Pa. 
Wolverine Tube Co., 1431 Central Ave., 


LUMINOUS SPECIALTIES 
General Electric Co., Section 
Radieye. See General Electric Co. 

MACHINE SCREWS. See Screws, 
MACHINE SCREW PRODUCTS. 


W-329, Bridgeport, 


See Screw Machine 


Angle Steel Stool Co., Plainwell, 


Notching Machines, 
Coil Taping. See Taping Machines, Coil. 
Coil Winding. See Winding Machines. 
Commutator Slotting. See Slotting Machines & Tools. 
Engraving. See Engraving Machines. 

Molded Insulation. See Presses, 
Slotting. See Slotting Machines & T 
Taping. See Taping Machines, Coil. 
Winding. See Winding Machines. 
Wire Forming. See Wire Forming Machines. 
Wire Measuring. See Wire Measuring Machines. 
Wire Wrapping. See Wire Wrapping Machines. 


ae Insulation. 


Eisler Electric Corp., 767 S 18th, Newark, N. J. 
MAGNET TESTERS. See Instruments. 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 











Electrical Manufacturing 


Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,” which means 
longer life and better serv 
ice from appliances. Swivel 
shell turns, cord and _ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw _ base 
sockets and _ receptacles. 

Benjamin Electric Mfg. Co. 

DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francisco 


















MAGNETIC CLUTCHES. See Clutches and Couplings. 
MAGNETS, Electro. See Electromagnets. 


MAGNETS, Lifting. 
Ohio Elec. Mfg. Co., 2905 Maurice Ave., Cleveland, Ohio. 
MAGNETOMETERS. See Instruments, Pocket. 


MALLETS & HAMMERS, Raw Hide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


MEGOHMMETERS. See Instruments, Laboratory 
MELTING POTS AND LADLES, Solder 


Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
MERCURY SWITCHES. See Switches, Mercury. 
METAL 

Finishing. See Plating & Finishing. 

Cutting Outfits. See Welding and Cutting Outfits. 

Marking Outfits. See Engraving Machines. Also Mark- 

ers and Stampers, Metal. 

MICA 

Shades. See Shades, Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools. 


Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Continental-Diamond Fibre Co., Newark, Del. 
Macallen Co., 16 Macallen, Boston, Mass. 
Micabond. See Continental-Diamond Fibre Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
MIXERS, LIQUID 
Alsop Engineering Corp., 39 W. 60th, New York, N. Y 
“*Hy-Speed.”’ 
MOLDED, Insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation. 
MOLDED insulation 
Arcolite. See American Insulator Corp. 
American Insulator Corp., New Freedom, Pa. 
American Record Corp., Scranton, Pa. 
Auburn Button Works, Auburn, N. Y. 
Braylite. See American Insulator Corp. 
Celeron. See Continental-Diamond Fibre Co. 
Cetec. See General Electric Co. 
Chicago Molded Products Corp.. 2144 Walnut, Chicago, Ill. 
Cook-Ceramic, Inc., Trenton, N. J. 
Durez. See General Plastics, Inc. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 
General Electric Co., Schenectady, N. Y. 
“ore Plastics, Inc., 42 Walck Rd., North Tonawanda, 


International Insulating Corp., Elyria. O. 

Lacanite. See American Record Corp. 

Macallen Co., 16 Macallen, Boston, Mass. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

Moldarta. See Westinghouse Elec. & Mfg. Co. 

Phenolic. See American Record Corp. 

Plastic Moulding Corp., Sandy Hook, Conn. 

Reynolfte. See Cutler-Hammer, Inc. 

Reynomold. See Cutler-Hammer, Inc. 

Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J 

Textolite. See General Electric Co. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 

MONEL METAL 

Driver-Harris Co.. Harrison, N. J. 

MOTOR CONTROLLERS. See Controllers. Motor 

MOTOR STARTERS. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing: Switches, Snap, Heavy Duty; Rheostats. 

MOTORS 
A.C., D.C., and Universal Power Motors. 

Baldor Electric Co., 4354 E. Duncan Ave., St. Louls. Mo 

Delco Appliance Corp., Rochester, N. Y. 

Diehl Mfg. Co., Elizabeth, N. J. 

Dumore Co., 35-16th St., Racine, Wis. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. ©o., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Pow-R-Full. See Wagner Electric Corp. 

Signal Electric Mfg. Co. Menominee, Mich; 

Synchron. See Hansen Mfg. Co. 

Wagner Elec. Corp., 6400 Plymouth Rd., St. Louis, Mo. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Ps 


NAME PLATE MACHINES. See Engraving Machines 
g 





CUT JEWELS 


pine PRESSED JEWELS—LENSES 


SPECIAL MOULD WORK 


LEO POPPER & SONS 
143-147 Franklin St., New York, N. Y. 
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BREVOLITE 
LACQUERS 


Lacquer Enamel, Spray or Dip 


Air Dry Crystal—**Krakle”’ 
BREVOLITE LACQUER CO. 


formerly 
WAUKEGAN CHEMICAL CO. 
NORTH CHICAGO, ILL. 


NAME PLATES 
Crowe Name Plate & Mfg. Co., 1751 Grace, Chicago, Ill. 
NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, s. J. 
Gilby Wire Co., Newark, N. 
Riverside Metal Co.. Riverside, N. J. 
NUT AND SCREW SETTERS 
Haskins Co, R. G., 4657 N. Fulton, Chicago, Ill. 
OHMMETERS. See Instruments. 
OIL-LESS BEARINGS. See Bearings, Oil-less. 
OVENS, Industrial and Laboratory 

Annealing, Temper Drawing, Mold Baking, Vulcanising 

Drying, Conditioning, Enameling, Japanning. Vacuum 
Impregnating. 

General Electric Co., Schenectady. ¥. 
Trent Co., Harold E., 618 N. 54th, philadelphia, Pa 
Westinghouse Elec. & Mfg. Co.. Mansfield, Ohio. 
PAINT. See Lacquer, Paint and Varnish. 
PANEL (Panels) 

Meters. See Instruments, Portable & Switchboard 


PAPER 

Bushings. See Tubes, Paper. 

Candles. See Candles, Fixture. 

Cores. See Tubes, Paper. 

Fibre. See Paper, Insulating. 

Insulating. See Paper, Insulating. 

Sleeves. See Tubes, Paper. 

Tubing. See Tubes, Paper. 
PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board. 
Armco. See Rogers Paper Mfg. Co. 
Armatite. See Mica Insulator Co. 
Armite. See Spaulding Fibre Co. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 
Campbellite. See National Vulcanized Fibre Co. 
C-F. See National Vulcanized Fibre Co. 
Continental-Diamond Fibre Co., Newark, Del. 
Diamond. See Continental-Diamond Fibre Co. 
Duro. See Rogers Paper Mfg. Co. 
Electrite. See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 
General Electric Co., Section M-3212, Bridgeport, Cons 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York. N. Y. 
National-Vulcanized Fibre Co., Wilmington, Del. 
Rajahgray. See Rogers Paper Mfg. Co. 
Rayco. See Rogers Paper Mfg. Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Turbonite. See Brand & Co., Wm. 
West Virginia Pulp & Paper Co., 230 Park Ave., N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. 
PARAFFINE. See Wax and Compounds. 
PEGS, Armature 
National Vulcanized Fibre Co., Wilmington, Del. 
Spaulding Fibre Co., Tonawanda, N. Y. 
PHENOL PLASTICS. See Molded Insulation. 
PHOSPHOR BRONZE 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J 
Riverside Metal Co., Riverside, N. J. 
PHOTO-ELECTRIC CELLS AND TUBES 
Dunn, Inc., Struthers, 134 Juniper, Philadelphia, Pa 
General Electric Co., Schenectady, N. Y. 
Knowles. See Westinghouse Elec. & Mfg. Co. 
Photronic. See Weston Electrical Instrument Corp. 
Westinghouse Electric & Mfg. Co., Mansfield, Ohio. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave 

Newark, N. J. 
PIGTAILS, Commutator. See Brushes, Commutator 
PILLOW BLOCKS. Ball and Roller Bearina 
SKF Industries, Inc., 40 E. 84th, New York, N. Y. 
PINIONS. See Gears and Pinions. 
PLATENS MOLDING 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa 
PLANTS, Gasoline-electric 
Electric Specialty Co., 300 South, Stamford, Conn. 
Esco. See Electric Specialty Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh. Ps 
PLASTICS. See Molded Insulation. 
PLATES, Name. See Name Plates. 
PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, 
Westinghouse Electric & Mfg. Gon * est Pittsburgh. Pa. 
PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
PLUG (Plugs) 

Attachment. See Plugs and Cord Sets. 

Fuses. See Fuses, Enclosed. 

Receptacles. See Receptacles, Plug. 

Flashing. See Flashers, Sign. 

Radio. See Radio Receiver Parts. 
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fig-Speed Mixers 


Clamp to any tank and will ] 
mix all liquid compounds. 


Alsop Engineering Corp. 
39'West 60th St., New York City 







All Sizes 
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Stove Legs 


















Up to 40’ in length 


In low carbon and other steels 


Stampings of Low Carbon and Alloy 
Steels, Heat Treated to rigid specifica- 
tions. Stainless Steels—Hot Stampings 
—Press Forgings (replacing drop forg- 
ings and made without draft)—and 
Stampings of High Carbon Steel. 


Every process from the original design 
and the manufacture of dies, to the 
Diffuser finished product. Modern machinery 

and shop. Complete Metallurgical 
Testing Laboratory guarantees analyses 
and physical properties of all steel used. 


Our wide experience in redesigning and 
developing parts previously made in 
castings makes us thoroughly equipped 
to handle such problems. ‘Seal your 
blueprints, or descriptive matter, and 
Motor Cover we'll suggest applications of stampings 

where you are now using castings. An 

Header for 


Heater Unit 





inquiry may mean a considerable cut in 
your production costs. 


PARISH PRESSED STEEL Co. 
Robison & Weiser Sts., Reading, Pa. 














| CUT COSTS— 
| without cutting quality! 


This sounds like an old story, but it's 
a true one. For manufacturers have 
actually cut as high as 60°, off tube 
costs by substituting these rigid paper 
tubes for more expensive material. 


These tubes are really rigid and 
permanent. The heat-resisting glue 
holds the tube in shape and assures 
high and unvariable dielectric strength. 
Manufacturers have found them ideal 
for cores of coils and similar applica- 
tions. 


This tubing comes in any length or 
color. May we send samples and 





UME 








quotations? 





DETROIT HOBOKEN PHILADELPHIA CHICAGO 


THE CLEVELAND CONTAINER CO. 
10330 BEREA ROAD ___ CLEVELAND, OHIO | 











Hot and Cold Rolled 
STRIP STEEL 


for Electrical 
Manufacturing 


a_i 


Bright Finish 
Electro- G alvanized 
Hot Galvanized 
Copper Bearing 


Stainless Steel 


Long Length Coils 
and Cut Lengths 
34 to 22 Inches Wide. 


Lian, 


Hot and Cold Roll Strip ete. Gen. Offices: 2832-40 Archer Ave. 
Bright, Galvanized, Stainless ene CHICAGO, ILLINOIS 
ATLANTA DETROIT MILWAUKEE BROOKLYN 
LOS ANGELES SAN FRANCISCO SEATTLE AoE, 


=v STEEL 
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MACHINE 


PRODUCTS 


UP TO 2 1-4 IN. 


IN DIAMETER 


OLSON MFG. CO. 


56 Commercial St., Worcester, Mass. 


PLUGS & CORD SETS 

Aircool. See Belden Mfg. Co. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y¥ 
elden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
enjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 

Diamond Braiding Mills, Chicago Heights, Il. 

Diamond H. See Hart Mfg. Co. 

Ge-Flex. See General Electric Co. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q 353, Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 

Hatfield Wire & Cable Co., Hillside, N. J. 

Poloron Electric Mfg. Co., 26 Waverly Place, New York. 


N. Y. 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn 
Telltale Tap. See General Electric Co. 
Unicord. See General Electric Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 
POCKET METERS. See Instruments, Pocket. 


POINTS, Contact 
Platinum, Silver and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 


POLARITY INDICATORS. See Instruments, Pocket. 


PORCELAIN 
Beads. See Beads, Insulating. 
Refractory. See Cores, Resistance Coil. 
Tubes. See Porcelain. 
PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
Burgess & Co., East Liverpool, Ohio. 
Colonial Insulator Co., Akron, Ohio. 
Cook-Ceramic, Inc., Trenton, N. J. 
General Ceramics Co., 71 W. 35th, New York, N. Y. 
Louthan Mfg. Co., East Liverpool, Ohio. 
Porcelava. See Burgess & Co. 
Porcelier Mfg. Co., Greensburg, Pa. 
Star Porcelain Co., Trenton, N. J 
Super-Frax. See Star Porcelain Co. 
Thomas & Sons Co., R., Lisbon, Ohio. 
Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron. Ohio. 


POSTURE CHAIRS. See Factory Furniture & Equip- 


ment. 

POTENTIOMETERS (Instruments). See Instruments, 
Laboratory 

POTENTIOMETERS (Radio Control). See Radio 


Receiver Parts. 
POTS, Glue, Melting, Annealing, etc. 
Industrial. 
PRESS 
Board. See Paper, Insulating. 
Punches and Retainers. See Punches and Retainers. 
PRESSES, ARMATURE NOTCHING. See Notching 
Machines, Armature. 
PRESSES, Molded Insulation 
Dunning & Boschert Press Co., 332 W. Water, Syracuse, 


> ee 
PRESSES, Stamping. See 


See Heaters, 


Presses, Pumching & 
Bending. 
PULLEYS, Motor Shaft 
Continental-Diamond Fibre Co., Newark, Del. 


General Electric Co., Schenectady, N. Y. 


PUMPS, Vacuum 

(To Exhaust Incandescent Lamps.) 
Eisler Electric Corp., 767 8. 13th, Newark, N. J. 
General Electric Co., Schenectady, N. Y. 


PUNCHING PRESSES. See Presses, Punching. 


RACKS, Storage, Steel. See Factory Furniture & 
Equipment. 


RACKS, Wire Reel 
(Tension Type.) 

General Electric Co., Schenectady, N. Y. 
cator.) 


RADIO INTERFERENCE ELIMINATORS 
Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
Tobe Deutschmann Corp., Canton, Mass. 
Filterettes. See Tobe Deutschmann Corp. 
RADIO RECEIVER PARTS 

A-Loy See Polymet Mfg. Co. 
Continental-Diamond Fibre Co., Newark, Vel. 
or Condenser Corp., 4377 Bronx Blvd., 


(Tension Indi- 


New York, 


Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
Signal Elec. Mfg. Co., Menominee, Mich. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Tobe Deutschmann Corp., Canton, Mass. (Condensers.) 


RADIO TRANSFORMERS. See Radio Receiver Parts. 
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proovcrys 


Send us your specifications for an estimate 


LINDEN & COMPANY 


InBress or Steel 891 Broad St., Providence. R. | 











Electrical Manufacturing 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
for Electrical 


Purposes,Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 





Get our quotations FIRST 
end samples and quantity requirements 
Specifications strictly adhered to 


H. & H. Screw Machine Products Mfg. Co. 
1883 Mineral Spring Ave., North Providence, R. 1. 





RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Newark, N. J. 


RANGE SWITCHES, Rotary Snap. 
Snap; Heavy Duty. 


RAWHIDE GEARS. 


RECEPTACLES 

Lamp. See Sockets & Receptacles. 

Neon Tube. See Electrodoes for Gas Signs. 
RECEPTACLES, Plug, Heavy Duty 

Battery Charging, Welding, Machine Tool, Extension. 
General Electric Co., Section W-329, Bridgeport, Conn. 
Weldomatic. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
REDUCERS, Socket. 


tensions. 


Mesh Plates, 


See Switches, 


See Gears & Pinions, Rawhide. 


REFRIGERATOR CONDENSER UNITS. See Con- 


denser Units, Refrigerator. 


REGULATORS, Temperature 
American Instrument Co., 772 Girard, N. W. 


ton, D. C. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
See Minneapolis-Honeywell Regulator Co., 


Washing- 


Lockswitch. 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


Minneapolis, Minn. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
RELAYS 
(See also Circuit Breakers and Thermostats.) 
— Instrument Co., 772 Girard, N. W., 
Diamond H. See Hart Mfg. Co. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
General Electric Co., Schenectady, N. 
Grid Glow. See Westinghouse Elec. & Mfg. Co. 
Hart Mfg. Co., Hartford, Conn. 
Mid Getts. See Dunn, Inc. 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 
Sundh Electric Co., 207 Parkhurst, Newark? N. J. 
Westinghouse Elec, & Mfg. Co., East Pittsburgh, Pa. 


RELAYS, PHOTO-ELECTRIC. See Photo-Electric 
Cells and Tubes. 


REMOTE CONTROL SWITCHES. See 
Remote Control. 


RESINOID PLASTICS. See Molded Insulation. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, Electric. 
Wire. See Wire, Resistance. 


RESISTORS. See Resistors, also Units, Rods & Grids. 


RESISTORS 
Electrical Resistors, Inc., 63 Main, Yonkers, N. Y. 
Globar Corp., Niagara Falls, N. Y. (Non-Metallic.) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
RESURFACERS, Commutator. See 
mutator; also Tools, Commutator Truing. 
RETAINERS, Press Punch. 
REVOLUTION COUNTERS. 
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See Tachometers. 


SPONGE RUBBER and 
SOLID SOFT RUBBER SPECIALTIES 


. Can solve many of your construction 
problems. Ask us to help you ! 


The Toycraft Rubber Co., Ashland,|Ohio 











See Socket Reducers and Ex- 


Washington, 


2810 Fourth Ave., 


Switches, 


Stones, Oom- 


See Punches & Retainers. 
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CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 

made with the thought con- 

stantly in mind that, above 

all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





RHEOSTATS 
Motor Controlling. 
stats. 
Radio. See Radio receiver Parts. 
Sewing Machine. See Controllers, Motor; also Rheostats. 
RHEOSTATS 
Motor Starting, Field and Speed Regulating, Meter Test- 
ing Plating Tank. 
De-Jur Amsco Corp., 95 Morton, New York, N. Y. 
General Electric Co., Schenectady, N. Y. 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 
RODS, Resistance. See Units, Rods and Grids 
ROLLER BEARINGS. See Bearings, Ball and Roller. 


RUBBER. 
Tape. See Tape, Rubber and Friction. 
RUBBER, Hard 


Hard Rubber, Ebonite, Vulcanite. 
Stokes Rubber Co., Jos., Dept. M-F., 


RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, 


Goods. 
Toycraft Rubber Co., Ashland, Ohio. 
RUST-PROOFING. See Plating and Finishing 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Til. 


SCREW SHELLS, Socket. See Shells, Screw Socket. 


SCREW MACHINE PRODUCTS 

Barnes Co., Wallace, Bristol, Conn. 

Cdontinental-Diamond Fibre Co., Chapel St., Newark. Del 

H. & H. Screw Products Mfg. Co., 1879 Mineral Spring 
Ave., North Providence, R. I. 

Linden & Co., 891 Broad, Providence, R. I. 

Olson Mfg. Co., 56 Commercial, Worcester, Mass. 

Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

SCREW SETTERS. See Nut and Screw Setters. 


SCREWS, Machine 

H. & H. Screw Products Mfg. Co., 
Ave., North Providence, R. I. 

Progressive Mfg. Co., Torrington, Conn. 

SEALS, Oil. See Cups, Oil and Grease. 

SEGMENTS, Commutator. See Discs, Armature. 

SEPARATORS, Magnetio 

Supreme Electric Products Corp., 

hester, N. Y. 


SHADES 

Mica. See Shades, Mica. 

Molded. See Molded Insulation. 
SHADES, Metallic 

Tin, Aluminum, Brass, Copper, Zinc, Steel. 
Benjamin Electric Co., Des Plaines, Ill. 


SHADES, Mica 
Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


SHAFT COUPLINGS. See Clutches & Couplings, 
Transmission. 
SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., Providence. R. 1. 


See Controllers, Motor; also Rheo- 


Trenton, N. J 


Mechanieal Rubber 


1879 Mineral Spring 


425 8. Clinton Ave., 


SHUNTS, Instrument. See Instruments, Laboratory. 
SIGN FLASHERS. See Flashers, Sign. 
SILK 


Cloth. See Cloth, Insulating. 
Tape. See Tape; Cotton, Linen, Silk. 
Thread. See Yarn and Thread. 
SILVER 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Handy & Harman, 57 William, New York, N. Y. 
Sil Flos. See Handy & Harman. 
SILVER SOLDER. See Solder, Silver. 
SKINNERS, Wire. See Strippers, Wire. 
SLABS, Switchboard. 
tion; Slate; Soapstone. 
SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 
SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 
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ELECTROHM (yi,4) RESISTORS 


SAMPLES AND PRICES ON REQUEST 
SEND YOUR SPECIFICATIONS TO 


ELECTRICAL RESISTORS, INC. 


63-65 MAIN ST. YONKERS, N. Y. 











See Asbestos; Molded Insula- 
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POLYMET 
OIL BURNER 
IGNITION 
TRANSFORMERS 































































Real “Safety-Margin” Features. 
Constructed by Polymet entirely within its own 

plants—a guarantee of unfailing reliability. 
Other oil burner units include — 


Control Transformers 
Solenoid Magnet Actions 
Interference Suppressor Condensers 


Details promptly on request. 


| Polymet Manufacturing Corp. 


One of the World's Largest Manufacturers of 
Essentials for the Electrical Industries 


833 E. 134th ST. NEW YORK CITY 



















WOLVERINE SOLDERING LUGS 
Heavy duty, high efficiency, accurate lugs—tinned 
or plain—from seamless deoxidized copper tubing. 
Listed as standard by Underwriters’ Laboratories. 


A complete line to meet all requirements. Quick de- 
livery from stock. Send for price list. 


Write fer Oatalogs 


















EYELETS 


brass, steel and zinc 


FUSE METAL 


for fuse elements 


ZINC 


Strip-Wire 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 








Manufacturing 
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We designed Cross Coil-O- 
Forms with one purpose in 
mind —economy without 
loss of efficiency. Our aim 
was to produce a form that 
would stand up beside the 
best materials obtainable— 
and would cost consider- 
ably less. Actual tests by 
disinterested parties have 
proven that this aim has 
been achieved, and we offer 
Cross Coil-O-Forms with 
every confidence in their 
merit. 


For lack of a better term, 
we call these “‘paper” tubes. 
In reality they are far su- 
perior to the popular con- 
ception of a paper product. 
Made of high dielectric ma- 
terial, each form is rigid 
and precise. The absence 
of deleterions, chemicals 
and acids in the production 
of these tubes makes them 
especially adaptable forelec- 
trical requirements. 

For less exacting demands, 
we make lower priced 
grades of forms that are 
suitable for ordinary appli- 
cations. 


May we send full data, 
proving that Cross Coil-O- 
Forms can serve you effi- 
ciently and economically? 







Electrical Products Division 
CROSS PAPER PRODUCTS 


CORPORATION 
2595 Third Avenue, New York, N. Y. 


and: 


is a tube container that 


offers every protection SS 


Here is a new tube carton that 
protects manufacturer, dealer 
and customer against substitu 
tion, and the misrepresentation 
of used tubes for new. The tube 
can be thoroughly tested with- 
out being removed from the 
carton, but it cannot be used in 
a radio set until the new patent- 
ed “seal” inside has been broken. 
There are many new and de- 
sirable features incorporated in 
this container. 


Write for descriptive matter. 
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Con-Tae-Tor 


MERCURY 
S——_. SWITCHES 


mn 
~ 





Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
inagreatvariety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR CO. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 


“PERFECT™ 


Mereury Switehes 


Standard and Heavy-Duty 
Time-Delay and Magnetic 
@ Types. Specialists in mak- ® 


ing Mercury Switches to 
order. 


Illustrated catalog of 41 designs on 
request. 


J. H. NASH, Distributor 
DAYTON OHIO 





SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 

General Electric Co., Schenectady, N. Y. 

Imperial. See Martindale Elec. Co. 

Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 


SOAPSTONE 
(For Switchboard Slabs and Barriers) 
Lin-Stun. See Westinghouse. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SOCKET (Sockets) 


Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 
Shells. See Shells, Screw Socket. 


SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Til. 
General Electric Co., Section W-3829, Bridgeport, Conn. 


SOCKETS AND RECEPTACLES, Lamp. 
Metal, Composition or Porcelain; Pull Chain, Push 
Through, Key & Keyless Types. Also Sign Receptacles 
Genera) Electric Co., Seciton W-329, Bridgeport, Conn. 
SOLDER, Aluminum 
Platt Bros. & Co., Waterbury, Conn. 


SOLDER, Silver 
Handy & Harman, 57 William, New York, N. Y 


SOLDERING 

Compounds. See Soldering Compounds. 

Irons. See Soldering Irons. 

Lugs. See Lugs, Copper. 

Pots. See Melting Pots & Ladies. 
SOLDERING COMPOUNDS 

Stick, Paste, Flux, Salts, Fluid. 
General Electric Co., Section W-329, Bridgeport, Conn 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N ; 
Red-Letter. See Ruby Chemical Co. 
Ruby Chemical Co., Columbus, O. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
SOLDERING IRONS 
General Electric Co., Schenectady, 
Trent Co., Harold E., 618 N. Sain’ Philadelphia, Pa 
SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
SOLENOIDS. See Coils, Finished. ; 
SPAGHETTI. See Tubing, Varnished Fabric. 


SPEED CHANGING UNITS. See Gears 
Changing Units). 
SPEED INDICATORS. 
SPEED REDUCERS. 

Units). 


SPONGE RUBBER. See Rubber, 


Sponge. ; 4 
SPOT WELDING MACHINES. See Welding Machines, 
Electric. 
SPRING WINDER 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O 
SPRINGS 
Barnes Co., Wallace, Bristol, Conn. 
Barnes-Gibson-Raymond, Inc., 6400 Miller 
ss ing C Ann Arb Mich 
Cook Spring Co., Ann Arbor, ich. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 
Hunter Pressed Steel Co., Landsdale, Pa. 
Lee Spring Co., 34 Main, Brooklyn, N. Y. 
Peck Spring Co.. Plainville. Conn. 
Raymond Mfg. Co., Corry, Pa. 
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(Speed 


See Tachometers. 
See Gears, (Speed Changing 


Solid Soft and 


Ave., Detroit, 


— LEE~BUILT 


cnr yy 


a For Every Purpose 


EE SPRING CO.,INC. 
satitiose. Brooklyn, N.Y. 


Bo ol 















Electrical Manufacturing 


IMPERIAL 
INSULATING 
BEADS 


Write for free 
sample card 
displaying 15 
sizes and com- 
plete descrip 
tive matter 





MARTINDALE ELECTRIC CO. 
1259 WEST 4th ST. CLEVELAND, OHIO 


STAINLESS STEEL. See Steel, Stainless. 


STAMPERS, Name Plate. See Engraving Machine: 
STAMPINGS, Fibre. See Fibre. 
STAMPINGS, Sheet Steel 
Geuder, Paeschke & Frey Co., 1409 W. St. 
waukee, Wis. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 
Hunter Pressed Steel Co., Lansdale. Pa. 
Lansing Stamping Co., 168 8. Penn Ave., Lansing, Mich. 
Mullins Mfg. Corp., ‘Salem, Ohio. (Vitreous Enameled. ) 
— Pressed Steel Co., Robison & Weiser Sts., Reading. 
a. 
STAMPINGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 
Budd Mfg. Co., Edward G., Philadelphia, Pa. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 


Paul Ave., Mil 


Foster & Bros., Co., Theodore W., 100 Richmond, Provi- 
dence, R. I. 

Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil 
waukee, Wis. 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., 
Hunter Pressed Steel Co., Lansdale, Pa. 
Massachusetts Machine Shop, Inc., Boston, 
Paton-MacGuyer Co., Providence, R. I 

S & A Cce., Paris, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Signal Elec. Mfg. Co., Menominee, Mich. 

STARTERS, Motor. See Oontrollers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap Heavy Duty; Rheostats. 

STEATITE. See Cores, Resistance Coil. 


STEEL SHEETS 

Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Youngstown, 0. 
Sharon Steel Hoop Co., Sharon. Pa. 
Sil-Con. See Republic Steel Corp. 


STEEL, STAINLESS 


Cleveland. O 
Mass. 


Acme Steel Co., 2832 Archer Ave., Chicago. III. 
American Steel & Wire Co., 208 S. La Salle. Chicago, III. 
Carpenter Steel Co., 115 W. Bern, Reading, Pa. 


STEEL, Strip 
Acme Steel Co., 
Cold Rolled.) 


2832 Archer Ave., Chicago, Ill. (Hot & 


American Steel & Wire Co., 208 S. La Salle, Chicago, III. 
Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 
Republic Steel Corp., Youngstown, O. 

Sharon Steel Hoop Co., Sharon Pa. (Hot and Cold Rolled.) 


Sil-Con. See Republic Steel Corp. 
STONES, Commutator 


Martindale Electric Co., 1259 W. Fourth, Cleveland, O 
“‘Imperial.’’ 


STOOLS, Factory. 
ment. 

STOVE WIRE. See Oord, Heater. 

STRIP HEATERS. See Heaters, 

STRIP STEEL. See Steel, Strip. 

STRIPPERS, Wire 

Carlander, Henry. 508 W 146th St.. New York. N. Y 

E-Z. See Pyramid Products Co. 

Pyramid Products Co., 2311 S. State, Chicago, Ml. 


SWITCHBOARD 


See Factory Furniture & Equip- 


Industrial 


Instruments. See Instruments, Portable 
Slabs and Barriers. See Asbestos; Molded Insulation; 
Slate; Soapstone. 


SWITCH (Switches) 
Automatic Disconnecting. 
Battery & Baby Knife. 
Canopy. See Switches, Snap. 

Conveyor. See Switches, Remote Control. 

Feed Through. See Switches, Snap. 

Fixture. See Switches, Snap. 

Float. See Switches, Tank. 

Limit. See Controllers, Motor. 

Mercury. See Switches, Mercury. 

Motor Starting, Magnetic. See Controllers, Motor. 
Motor Starting, Non-Magnetic. See Switches, 


Starting. 
Push Button. See Switches, 


Motor Starting, 
Control. 
Pressure Regulating. See Controllers. 
Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 
Temperature Control. See Switches, Mercury. 
Storage Battery. See Switches, Storage Battery. 
Tank. See Switches, Tank. 
Time. See Switches, Time. 
SWITCHES, Battery and Baby Knife 
Kendrick & Davis Co., Lebanon, N. H. 
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BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
@ order. Also washers and stampings of any @ 


Quick Service 


ey a Ohio 


See Switches, Storage Battery 
See Switches, Battery. 


Motor 
Remote 





Guarantee 
9610 Carr Ave. 
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PEAK-LOAD 







SWITCHES 


Designs for every 





purpose at lowest prices. 


Write for Bulletin “P. L.” 


E. MACHLETT & SON 
Established 1897 
50 William St., Long Island City, N. Y. 



















Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 





SWITCHES, Mercury 

American Instrument Co., 
ton, D. C. 

Con-Tac-Tor. 





772 Girard, N. W., Washing- 


See Minneapolis-Honeywell Regulator Co. 
Cooper-Hewitt. See General Electric Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
General Electric Vapor Lamp Co., 883 Adams, Hoboken 


N. J. 
Hart Mfg. Co., Hartford, Conn. 
Hywatt. See Minneapolis-Honeywell Regulator Co. 
Kon-nec-Tor. See General Electric Co. 
Kontax. See Leland Electric Co. 
Kontrolor. See Leland Electric Co. 
Leland Electric Co., Dayton, Ohio. 
Machlett & Son, E., 50 William, Long Island City, N. ¥ 


1» SE i ARNE 


dasa 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn. 
Nash, J. H., Dayton, Ohio. 


Perfect. See Nash, J. H. 
Westinghouse Electric & Mfg. Co., 
SWITCHES, Motor Starting 
Bafelock. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio 
SWITCHES, Remote Control 

Push Button, Magnetically Operated. 
Diamond H. See Hart Mfg. Co. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia. Pa 
General Electric Co., Section Q-353, Bridgeport, Conn. 
Hart Mfg. Co.. Hartford, Conn. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa 


SWITCHES, Snap 
Diamond H. See Hart Mfg. 
General Electric Co., Section x ‘353, Bridgeport, 
Hart Mfg. Co., Hartford, Conn. 
Westinghouse Electric & Mfg. Co., 
SWITCHES, Snap; Heavy Duty 
Heavy duty rotary snap switches for Electric Range 
Small Motor Control. 
Diamond H. See Hart Mfg. Co. 
General Electric Co., Section Q-353, Bridgeport, 
Sart Mfg. Co., Hartford, Conn. 
Westinghouse Electric & Mfg. Co., 


SWITCHES, Tank 
General Electric Co., 
Bundh Electric Co., 
Westinghouse Elec. 
SWITCHES Time 
(Automatic Clock Operated.) 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. 
TABLES, Steel. See Factory Furniture & Equipment. 
TACHOMETERS 
Speed Indicators, Speedometers, Revolution Counters. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave.. 
Newark. N. 
TAGS, Cable, ‘Battery, Terminal & Pole 
National Band & Tag Co., Newport, Ky. 
TANK SWITCHES. See Switches, Tank. 


TANKS, THERMOMETER CALIBRATION ~ 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. ; 
TAPE; Cotton, Linen, Silk 

Tape, Sleeving, Webbing. 
Elizabeth Webbing Mills, Inc., Pawtucket, R. I. 
Consumers Rubber Co., 1302 Ontario, Cleveland, 0. 
Criterion. See Consumers Rubber Co. 
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East Pittsburgh, Pa 


Conn 


East Pittsburgh, Pa 
and 
Conn. 
East Pittsburgh, Pa 


Schenectady, N. Y. 
209 Parkhurst, Newark, N. J. 
& Mfg. Co.. East Pittsburgh, Pa. 





ADE of Aluminum 
orcopper. Plain 

or stamped as ordered. 
Any length — widths 
from \% to in, Write 
‘or free samples & prices. 
NATIONAL BAND Newport, i 
& TAG CO., inc. Ky. 3 


perdi le 
TAGS 


Ela aia Adio) 
cables, etc. 














Washing- 
* Co. 


a, Pa 
Hoboken 


2, ww. Tf 
rth Ave... 


tange and 


onn. 


. Pa 


Pa 


juipment 


yminum 
Plain 
rdered, 
widths 
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How about 


9 SPECIAL 
your order? STUDS 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
| us. We feel that this is SCREWS 
conclusive proof of quality, | 
service and dependability. MACHINE | 


May we quote you on your 
order? 


THE PROGRESSIVE MFG. co. | | 


Torrington, Conn. 





| 


——— | 





| 
y 


yeh 


DUNE E URNA 


aia)an aaa A aa Alaina nM mAQlAND 


Cr 


PECK 
SPRINGS 





COMPRESSION 
EXTENSION 
TORSION 
WIRE FORMS 


MACHINE PRODUCTS 
STEEL - 


COPPER - BRONZE 


Quotations gladly furnished 


THe PECK SPRING CO. 
PLAINVILLE, 


CONNECTICUT, U. 


Electrical Manufacturing 


| | In every line requiring driving of 


I) | does it better, lowers produc- insures 
| tion costs. Takes place of hand Uniformity 
operation with screw drivers and rene 


| wrenches in manufacture of 


SCREW NUTS || | 









AND SCREW. 


BRASS | 
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| HASKINS QUALITY EQUIPMENT 


HASKINS METHOD 


of Applying 
crews and Nuts 









small machine screws, setting 
nuts, spinning eyelets, Haskins 
| method speeds up the work, 





Production 
Electrical and mechanical 
devices. Hardware Radios 
Telephones Automobiles 
Many other Specialties 


Cuts Costs 
Adds 
Profits 


Meet 


Competition — pen 
ae 


LOWER PRODUCTION COSTS! 


Haskins High Speed Tapping Equipment 
Makes New Records! Triples 


and Even Quadruples 
Ordinary Speeds! 







Greatly Reduced Tapping Costs. 
Increases Tap Life. 


Sensitive reversible tapping head. 
Reverse speed twice tapping 
speed. Operated by supersensi- 
tive foot treadle. Reduced fixture 
expense. Fingers often suffice. 
Tapping capacity up to 4 inch in 
brass, soft metals— 3¢ inch in steel. 
Easily regulated lubricant pump 
nozzle d oes compound to tap- 
ping point. Adjustable lamp. Pedestal 
mounting, adjustable for height. Write 
for circular. 





R.G.HASKINS COMPANY 


° Portable Flexible Shatt Machinery 2 


4657 W. Fulton St., Chicago. 


| 10 Send me copy of “Haskins High Speed Tapping Equipment." 
| CJ — me copy of "Haskins Method of Applying Screws and 
uts,"’ 
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ZZ 


WRAPPED 


SQUARE 
RECTANGULAR 
ROUND 


a a a 


ae. 


PAPER TUBE CO. 


1718-20 N. DAMEN AVE. CHICAGO, ILL. 
dash ES C1 ROU 


a 
NAN LaLa hehehe dO 


NA NZ 


TAPE, Cotton, Linen, Silk—Continued 

General Electric Co., Schenectady, N. Y. 

Noxall. See Consumers Rubber Co. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 
General Electric Co., Schenectady, N. Y. 

Johnson & Johnson, New Brunswick, N. J. 

Jonfiex. See Johnson & Johnson. 

Paragon. See General Electric Co. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TAPE, Varnished Fabric 

General Electric Co., Sertion W-359, Bridgeport, 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TAPING MACHINES, Coil 


Conn. 


Seifert, E. R., Syracuse, N. Y. (Automatic) 
TAPPING MACHINES 
Haskins Co. R. G., 4657 W. Fulton, Chicago, III. 


TERMINALS & CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1431 Central Ave., Detroit, 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 
portable testing devices). See also Instruments. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa 
Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pa. 


TESTING INSTRUMENTS. See Instruments. 


TESTING LABORATORIES 
Baker & Co.. Ine., 54 Austin, Newark *. .. os 
c vast un¢ 


Mich. 


Electrical Testing Laboratories, 80th St. Ave., 
New York, N. Y. 

Rubicon Co., 29 N. Sixth. Philadelphia. Pa. 

TESTING OVENS. See Ovens, Industrial and 


Laboratory. 


THERMOMETERS 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J 


Chace Valve Co., W. M., 1600-1608 Beard ‘Ave., Detroit, 
SLicn. 


THERMOSTATS 

Airswitch. See Minneapolis-Honeywell Regulator Co 

Dunco. See Dunn, Inc., Struthers 

Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia, Pa 

a Electric Co., Schenectady, N. Y. (For Melting 
ot.) 

Klixon. See Westinghouse Elec. & Mfg. Co 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Supreme Electric Products Corp., 425 S. Clinton Ave., 


Rochester, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Westinghouse Elec. Co., East Pittsburgh, Pa. 


TINSEL, Cord and Thread 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Diamond Braiding Mills, Chicago Heights, III. 


General Electric Co., Section W-359, Bridgeport, Conn 

Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 

TOOLS, Commutator Slotting. See Slotting Ma 
chines. 

TOOLS, Commutator Truing 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 


TOOLS, Portable. Motor Driven 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O 
(Flexible Shaft for Grinding, Drilling and Buffing.) 

TOOLS, Storage Battery 

General Electric Co., Schenectady, N. Y. 
Outfits.) 

Pyratip. See General Electric Co. 

TRANSFORMER 1 (Transformers) 
Laminations. See Dises, Armature. 
Radio. See Radio Receiver Parts. 
Gas Tube Sign. See Transformers. 
Oil Burner Ignition. See Transformers. 


(Lead Burning 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 
poses. 
General Electric Co., Section W-359, Bridgeport. Conn 


Polymet Mfg. Corp., 833 E. 134th, New York, N. Y 
Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pa 
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ae Wi 


FLEXIBLE ARMS 


for portable and therapeutic 


lamps, etc. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 
238 Kent Ave. Brooklyn, N. $3 





THE CHAS. FISCHER 
SPRING CO. 





Electrical Manufacturing 


SHERMAN® 
TERMINALS ® 


SOLDERING LUGS ® 


SET SCREW CONNECTORS @ 
TINNED SPLICING SLEEVES @ 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 


WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 
transformers, coils, power packs, pot 





heads, sockets, wiring devices, wet 

and dry batteries, etc. | 
WAX SATURATORS for _ braided | 
wire and tape. WAXES for radio 
parts. 

Compounds made to your own 


} 
t 
specifications if you prefer 


ZOPHAR MILLS, INC., Founded 1846 | 
242-246 Lorraine Street Brooklyn, N. Y. | 





TRANSMISSION CLUTCHES & COUPLINGS. 
Clutches & Couplings. 

a FINDERS. See Instruments; also Testers, 
oil. 

TRUCKS, Steel. See Factory Furniture & Equipment 

TUBE (Tubes) (Tubing) 


Brass & Copper. See Tubing, Brass & Copper. 
Condenser. See Tubing, Brass & Copper. 
Fibre. See Fibre. 

Fibre Candle. See Candles, Fixture. 

Flexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mica. 

Nickel. See Tubing, Nickel. 

Paper. See Tubes, Paper. 

Platinum. See Platinum. 

Porcelain. See Porcelain. 

Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores, Resistance Coil. 
Varnished Fabric. See Tubing, Varnished Fabric. 


TUBES, Paper; Cores, Sleeves, Bushings 


Cleveland Container Co., 10330 Berea Rd., Cleveland, O. 
Cross Paper Products Ccrp., 2595 Third Ave., New York. 
N. Y 


See 


Paper Tube Co., 1718 N. Damen Ave., Chicago, II. 
— — Tube Co., 900 Franklin, N. E., Washington, 


TUBING, Brass & Copper 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 


Wolverine Tube Co., 1431 Central Ave., Detroit, Mich 
TUBING, Flexible Metallic 
& Cable Co., 25 Broadway, New York, 


Anaconda Wire 
N. ¥ 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 


TUBING, Rubber 
— Electric Corp., 767 S. 13th, Newark, N. J. 
Tac.” 
TUBING, Varnished Fabric 
(Spaghetti.) 
Brand & Co., William, 268 Fourth Ave., New York, N. Y¥ 
Empire. See Mica Insulator Co. 
General Electric Co., Section W-359, Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Turbo. See Brand & Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Ps 


TWISTERS, Wire. See Strippers, Wire. 

UNDERCUTTERS, Mica. See Slotting Machines & 
Tools. 

UNITS, Rods and Grids, Resistance 

American Instrument Co., 772 Girard, N. 


D. C. 

Chromalox. See Edwin L. Wiegand Co. 

Dur-ristor. See Cutler-Hammer, Inc. 

Electrical Resistors, Inc., 63 Main, Yonkers, N. Y 
Niagara Falls, N. Y. (Non-Metallic.) 


Globar Corp., 
Louthan Mfg. Co., East TAverpool, Ohio. 
See Louthan Mfg. C 


**Rubber- 


W., Washington 


Louthite. 0. 
Poloron Electric Mfg. Co., 26 Waverly Place, New York 
© 


Pyrox. See Westinghouse Elec. & Mfg. Co 
Rockbestos Products Corp., 357 Nicoll, New 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Trent, Harold E., 618 N 54th, Philadelphia, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wiegand Co., Edwin L. 7530 Thomas Blvd., Pittsburgh, Pa 


VACUUM DRYING & IMPREGNATING. See Ovens. 


Haven, Cont 
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SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
425 S. Clinton Ave., Rochester, N. Y. 
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GtLByY WIRE 


aC 


Com plete 
mitum 


ERE Teh A 


ROUND and FLAT 


RESISTANCE 
WIRES 


line of nickel -chr 
nickel and othe 
and covered, for every 
resistance need. 


—GILBY Wike- 


COMPANY 


copper 


bare 


VALVES, Electrically Operated 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Supreme Electric Products Corp., 425 8. Clinton Ave., 
hester, N. Y. 
VARNISH (Varnished) 
Paint. See Lacquer, Paint, Varnish. 
Tape. See Tape, Varnish, Fabric. 
Tubing. See Tubing, Varnish Fabric. 
VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 
VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 
WASHERS, Lock 
Everlock. See Thompson-Bremer Co. 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 

Thompson-Bremer & Co., 1640 B. W. Austin Ave., Chi 
cago. Tl. 


WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, 0. 

Massachusetts Machine Shop, Inc., Boston, Mass. 

WASTE CANS, Steel. See Factory Furniture & 
Equipment. 

WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Bat- 
tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y. 

Candy & Co., 35th & Maplewood Ave., Chicago, Ill. 

Diamond H. See Mitchell-Rand Mfg. Co. 

Dolph Co., John C., 168 Emmett, Newark, N. J. 

General Electric Co., Section W-359, Bridgeport. 

George Co., P. D., St. Louis, Mo. 

Leverite. See Mitchell-Rand Mfg. Co. 

Miracite. See Mitchell-Rand Mfg. Co. 

Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 

Nu-Blac. See Star Porcelain Co. 

Rubberseal. See Mitchell-Rand Mfg. Co. 

Star Porcelain Co., Trenton, N. J. 

Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 


WEBBING. See Tape; Cotton, Linen, Silk. 
WEDGE DRIVERS. See Tools, Coil Tamping. 
WEDGES, Armature. See Pegs, Armature. 
WELDS, Lead-in. See Radio Tube and Lamp Parts. 
WELDING MACHINES, Electric 
Electrie Arc; Spot, Butt and Seam. 
Eisler _— Corp., 767 S. 13th, Newark, N. J. (Speed 
Spot. 


Conn 


Westinghouse Electric & Mfg. Co., 


WHEATSTONE BRIDGES. 
tory Standard. 


East Pittsburgh, Pa. 
See Instruments, Labora- 


WINDERS 
Electromagnet. See Winding Machines, Induction Coll. 
Coil Induction. See Winding Machines, Induction Coll. 
Spring. See Spring Winders. 


WINDING MACHINES, Induction Coil 
Belden Mfg Co., 4633 W. Van Buren, Chieago, Til. 
Leesona. See Universal Winding Co. 
Universal Winding Co., Boston. Mass. 
WINDINGS. See Coils, Finished. 
WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 
Connector. See Connectors, Wire. 
Cupper Clad. See Wire, Copper Clad. 
Frames. Forms. See Forms, Wire. 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; Heavy Duty. 
Iron. See Wire, Bare. 
Lamp & Tube Filament. See Radio Tube & Lamp Parts. 
Magnet. See Wire, Magnet. 
Monel Metal. See Monel Metal. 
Phosphor. Bronze. See Wire, Bare. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Resistance. See Wire, Resistance. 
Scrapers. See Strippers, Wire. 
Silver. See Silver. 
Steel. See Wire, Bare. 
Steel Flat. See Wire, Steel Fiat. 
Stove, Asbestos Covered. See Cord, Heater. 
Strippers. See Strippers, Wire. 
Twisters. See Strippers, Wire. 


WIRE, BARE 


Copper, Phosphor Bronze, Steel, 


Iron; Armature Banding, 
Radio Bus. 







Specialists in Paper Insulating Tubes, 
Sleeves and Cores 


STONE PAPER TUBE CO. 
900 Franklin St., N. E. Washington, D. C. 
QUALITY — PRECISION — SERVICE 
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RAYMOND 
SPRINGS 


Extension, Compression, 
Torsion, Flat 


S 


III 


also Wire Forms and 
Small Stampings 
of steel 
bronze, brass 


Ny 


and other 
a) alloys 


[ 
Send your inquir- 
ies for estimates 


FOR POSITIVE CONNECTIONS 


Also flat washers in all 
sizes and materials 


Inquiries invited 


MASSACHUSETTS MACHINE SHOP 
INCORPORATED 
BOSTON 


Specialists inthe development of 
new products and com- 
plete assemblies 


cups-boxes-tubes-blanks-shells-ferrules 


THEODORE WV. FOSTER & BRO.CO. 


102 FRIENDSHIP ST., PROVIDENCE, R.1. 


ESTABLISHED 1873 


Manufacturing 


W | 


RE 


WIRE 


Automobile 
Wire and 
Assemblies 


Braided and 
Stranded 
Wire 


Ignition 
Radio and 
Relay Coils 


Special 
Rolled Shapes 


Bare, 
Enameled, 
Cotton and 
Silk Covered 
Wire 


Antenna and 
Annunciator 
Wire 


WIRE 


Ww ree 


Experience has proven that 
we are in an ideal position 
to serve electrical manufac- 
turers quickly and econom- 
ically. Our growth of 
332.8°% in the past five 
years is directly traceable 
to a high quality wire, plus 
conscientious service. 


Send in your specifications, 
and we'll reply with quota- 
tions and complete details. 


AMERICAN ENAMELED 
MAGNET WIRE CO. 


ESTABLISHED 1912 


Port Huron, Michigan 
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WIRE, Bare—Continued General Electric Co., Section Y¥-353, Bridgeport, Conn. WIRE MANUFACTURING MACHINES 3 
American Steel & Wire Co., 208 S. La Salle, Chicago, I.  H4te%. See Mutneid Wire & Cable Co. Eisler Electric Corp., 767 S. 13th, Newark, N. J b 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. —— as = > Se eh N. J WIRE, Resistance , 
Belden Mfg. Co., 4633 W. Van Buren, Chicago IIl. Lowell I aaa tel Wi — Semel, Ma Advance. See Driver-Harris Co. ia 
Chromaloy. See Gilby Wire Co. N : -— a a Cabh c or, siass Ballast. See Gilby Wire Co. ‘4 
General Cable Corp., 420 ao Ave., New York, N. Y. jycptune. ee ee ee SD. Calido. See Driver-Harris Co. +} 
Gilby Wire Co., Newark, Zz = oe pee we & Cable Co. Climax. See Driver-Harris Co. * 
Hatfield Wire & Cable a ‘Hillside, N. J. ely See Genera Cable Corp. —. —: yal a Fr 
WIRE, Copper Clad Peerless. See General Cable Co: min. iy Wire Co. s 
General Cable Corp., 420 Lexington Ave., New York, N. Y. Pyroproof. See Hatfleld Wire « Cable Co. Se 4 7 eee. ON. z ‘ 
- ” “— Kemex. See General Cable Corp. lily Wim o Oy ag % 
WIRE, Fuse Remoride. See General Cable Corp. Gilby Wire Co., Newa : a 
(Zine and Alloy; Wire, Ribbon and Strip.) Rockbestos Products Corp., 857 Nicoll, New Haven, Conn. Ideal. See Driver-Harris Co. se 
Platt Bros. & Co., Waterbury, Conn. Selemendee. Ges General Blectric Co, — a a _ yo 
imcore ee mplex Wire able Co. » = ’ 
wine, INSULATED , a Simplex Wire & Cable Co., 210 Devonshire, Boston, Mase. Nichrome. See Driver-Harris Co. 
nnunciator, Office, Bell and Fixture Wire; Lamp Tirex. See Simplex Wire & Cable Co. Solar. See Gilby Wire Co. 
ben Cable. Rubber or Veraished Gemucis Oovered Wire rritea. See General Cable Corp. Dae. ‘ 
& Cable; Weatherproof, SI Wire. WIRE, Magnet ‘ F 
sanmalens ,o-—~, -3, 4, wg Mich American Enameled Magnet Wire Co., Port Huron. Miet WwooD 4 
American Steel & Wire Co., 208 S. La Salle, Chicago, Il! American Steel & Wire Co., 208 8S. La Salle, Chicago, Il. Blocks. See Cabinets & Boxes, Wood. 4 
Anaconds Wire & Cable Co., 25 Broadway, New York. Anaconda Wire & Cable Co., 25 Broadway, New York, N. - Boxes and Cabinets. See Cabinets & Boxes, Wood. : 
Anoroc. See Simplex Wire & Cabie Co. Belden Mfg. Co., 4683 W. Van Buren, Chicago, II). WORK BENCHES. See Factory Furniture & Bquip a 
a bao a oe Buren, Chicago, Ill. —- at, ee — in New York, 8. ¥ ment. i 
orubber ee en Mfg. Co. eneral Cable Corp. xington Ave., 
Condex. See Simplex Wire & Cable Co. Inca. See National Electric Products Corp. YARN AND THREAD; Silk, Cotton, Asbestos 
— 4 Sa eee = National Electric Products Corp., Inca Mfg. Div., Fer General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Enterite. _ See. General Gable. Corp. oh Polymet Mtg. ‘Corp., 883 E. 184th St., New York, N. Y Ba Head. fee New Jersey Sine Co. 
Fibrex. See Simplex Wire & Cable Co. Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. . é 
GE-Flexr. See General Electric Co. : San’ Mabvenet New Jersey Zinc Co., 160 Front, New York, N. Y. | 
General Cable Corp., 420 Lexington Ave.. New York. ee ee eee Platt Bros. & Co., Waterbury, Conn. + 
19 20 21 , 
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5 VETTE 
A \ Ss STAMPINGS 
: level Industry 


Any metal of any thickness... any 


size or shape . . . fast service! | read the announcement 
Ask for details on savings due to use | 


of pressed metal parts. on page 10 of this issue 


WRITE: | 
Mullins Mfg. Corp., Salem, Ohio | WRITE NOW FOR DETAILS i 


332 S. Michigan Ave., Chicago Gen. Motors Bidg., Detroit 





A great NEMA ) 
| issue is coming— . 
| | 
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*“Candy’s Faultless’’ 
S acaaas 
rue to name 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 
for Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 

etc. MATERIALS TO YOUR OWN 
SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 







35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, Ill. 
















IN CHICAGO 


Opens the door to comfortable 





beds that invite sleep . . . delicious 













food that tempts tired appetites . . . 






METAL STAMPING SERVICE 


DRAWING a— 
aes 


STAMPING a 
iF a FORMING 
Small Metal Parts \"\a 
in 


a Brass, Copper & Steel 


PATTON-MACGUYER COMPANY 
17 Virginia Avenue, Providence, R. I. 


and cheerful service throughout 













Send for Booklet with Downtown Map 
Rooms with bath, $3.50, $4, $4.50, $5 and $6 
Rooms without bath, $2.50 
















OTTO K., EITEL 
MANAGER 





in the 
heart of 
Chicago 


RANDOLP 
AT LA SAL 






















Wood. 
. & Bquip 


tos 
fork, NW. Y. 
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“Cultivate the 
productive 
areas’’ 


(Apologies to St. Louis Globe Democrat) 






Smooth as glass... 


| . « inside and ., out? 
Oe ee, 








TURBO 
impregnated 


|| OIL TUBING 





Great national advertisers confirm the 
wisdom of that slogan by their large use 
of space in newspapers which mold 


TURBO is glassily smooth in- public Opinion in local trading areas. 


side as well as out because of Th I h ‘ 
ey know the productive areas, usu- 





the process of impregnation, 
which penetrates every fibre of 
the woven sleeving. TURBO is 
not merely ‘‘dipped’’—it is re- 
peatedly impregnated, again 
and again. This process makes 
it the surest insurance against 
the damaging influence of 
dampness, oils, water and 


ally the center of mass population, 
must be depended upon to keep the 


wheels of their factories in motion. 












But when that area represents one-tenth 





of the population of the entire country; 


ing sections of TURBO from one-eighth the entire country’s wealth 


-020-in. up, sent on request. ’ . 

: — : — and one-fifth of the buying power of 
WM. BRAND & CO... 268 Fourth Ave., N. Y. 

| REPRESENTATIVES: 

| Chicago: Albert J. Cox Co., 11 So. Desplaines St.; Detroit: N. J. Clark 

|| & Co., 2885 East Grand Blvd.; Rochester: Gilbert Gislason, 124 Westches- 

|| ter Ave.: Hartford: Eugene P. Pack Co., 968 Farmington Ave.; Los An- 
geles: Lombard Smith & Co., 324 No. San Pedro St. 


the entire country; then that area is 


vital to every manufacturer. 


The New York Metropolitan District 


offers you such unlimited sales oppor- 





friction. 
A special sample card contain- | 
| 
| 
| 





tunities. 


METROPOLITAN — ELECTRICAL 
NEWS taps this great market effect- 
ively. It establishes an intimate and 

















friendly contact within the area. It 
will move your stock from your whole- 
salers’ shelves and it provides your 
New York sales organization that 
added sales stimulus so vital to a 
thorough sales effort in this market. 





While the nation is adjusting itself for 
a new era of prosperity, there is rich 


CONSCIENTIOUS MANUFAC- - 
TURERS DEMAND 
GOOD GEARS 


picking here in New York. Your ad- 





vertising concentrated in the ‘’greatest 


Poor power transmission cannot always be detected until productive area in the world will 
the product has been in actual use over a period of time. 
But conscientious manufacturers insist that only the best 
gears be used in this vital factor. Then they are sure that 
the buyer will be as “sold” in six months as he is when 


he first purchases the product. 


Twenty years ago we started making good gears. The a 
quality is the same today. May we quote on your speci- j 
fications? 


pay you handsome dividends. 









Metropolitan 
Electrical News 


A Gage Publication 
461 Eighth Ave., New York, N. Y. 






PERKINS MACHINE & GEAR COMPANY 
125 Circuit Ave., Springfield, Mass. 


HARDENED AND GROUND WORMS 





Electrical 


TRADE LATO X MARK 


RUBBER SHEATHED 


TWIN LAMP CORD 


“With the safety web between conductors” 


LATOX Twin Lamp Cord 
is a small, clean, durable cord 
with a thin covering or 
sheath of tough rubber in 
place of the usual silk, rayon 
or cotton braids. The rubber 

sheath is furnished in black, 
green, ivory or brown-mahogany. 
LATOX Cord is very attractive in 
appearance and retains a satin-smooth, 
highly polished finish indefinitely. It is 
sanitary. It does not gather dust or lint. 
It will not absorb moisture. Wiping with 
a damp cloth restores its freshness when 
soiled. It may be sterilized by ordinary 
methods when necessary. It is light in 
weight and small in diameter. 


Special attention is called to the LATOX 
rubber sheath and the unique way in which 
it completely surrounds the conductors, pro- 
tecting them from mechanical injury, and 
also forms between the conductors a wall 
or web which is an integral part of the 
sheath. The web gives increased separa- 
tion of conductors, resulting in better elec- 
trical qualities and greater protection from 
short circuits, also providing a bond between 
the two sides of the sheath which prevents 
it from slipping or becoming loose. 

LATOX Cord can be used wherever a 
small, light, flexible, durable and safe cord 
is desired. It meets the requirements of 
hotels, dormitories, clubs, asylums and hos- 
pitals. Four spools (approximately 1,000 
feet) are packed to a carton. 


Enlarged 


Cross Section 


A. Stranded, cotton wound conductor. 
B. Thirty per cent Para rubber insulation. 
C. Sixty per cent Latox rubber sheath. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


79 SIDNEY ST., CAMBRIDGE A, BOSTON 


NEW YORK PHILADELPHIA CLEVELAND 
JACKSONVILLE CHICAGO 


SAN FRANCISCO 
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SKILL TO DESIGN e FACILITY TO PRODUCE 
better Coils of all kinds, small Transformers for 
any need, Chokes , . quicker and at lower unit cost. 












Vol. 9, No. 4 





“Everything in Insulation” 


Compou nds, Waxes and Paints 

Varnishes and Varnished Materials 

Insulating, Waterproofing and 
Maintenance Paints 


Mitchell-Rand Mfg. Co., 51 Murray St., N. Y. 
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THE HALLDORSON COMPANY 


4500 RAVENSWOOD AVENUE, CHICAGO, 


SSE) 







Electrical Manufacturing 





If you make 


small motors 





A difficult die 
to design? 










waffle irons 








windings 


power units kk. 


radio sets 












An intricate stamping 










problem to solve? 
& 










Let one of the Country's Most 





















or any other equipment in which 


Notable Machine Shops 
Help You! 


the leads are exposed to 
heat 
fire hazard 


















ISN’T it natural that the plant with the 








most complete equipment can handle your grease 
job more quickly— more economically— il 
more accurately ? Oll OF 





Isn't it likely that the men whose inge- 





fumes 


you will find in ROCKBESTOS Fixture Wire a cure for 
some of the troubles caused by these conditions. 

The characteristics of the insulation of this wire 
are such that it will not dry out, harden or crack with 
age or under high temperatures, will not burn or 
transmit flame and will not rot under attack of oil 
or grease. 







nuity has solved the most baffling die, metal 
stamping and machine jobs are the men 


best suited to help in your problems? 









Let Budd engineers help you. Let the 


Budd plant give your job Budd accuracy 





— Budd service —Budd economy. 




































' Budd is equipped to handle all types of _ This unusual insulation is asbestos, a mineral mil- 
ais : aa my lions of years old in its present form and not subject 
machine shop work—intricate die work, to the deterioration that takes place in animal and 
assembly jigs and fixtures. Press facilities vegetable matter from which ordinary insulating 
é : ; . materials are made. 

are also available for stamping production a ; ; 
If wiring anywhere in your product is exposed to 
| in large volume. any of the conditions mentioned it will pay you to 
Y. A Budd representative will gladly call send the coupon or write for a sample of ROCK- 
‘ ia il at alata tile BESTOS Fixture Wire to ROCKBESTOS PRODUCTS 
ee — CORPORATION, 357 Nicoll St., New Haven, Conn. 

, iddress inquiries to Dept. 7-B 


ROCKBESTOS 


—the wire with permanent insulation 
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Edward G. Budd 


Manufacturing Co. 


PHILADELPHIA, PA, 


ROCKBESTOS PRODUCTS CORPORATION 
357 Nicoll St., New Haven, Conn. 


At no obligation, send a sample of ROCKBESTOS 






Merits Or ai” cic citicanaenmancaent each a A cape 















Makers of Budd All-Steel Automobile Seach slatted Secale ahaha 
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Bodies, and Steel Stampings of all types. 


i ah i RA aS me 1 = a a SE 















92 Electrical 


SSS SSS SSS SSS 
Cha ha ha ta to tN hoa tat on to aa thie AeA da Aa ANE Aa An. 


4 4 
* Virgin Metals x 


x In BARNHART 
* - DIE CASTINGS. 


ae 


Va 


Vv, 


A 


XE 


e™ 
Vv, 
~ 




























<Z£ 


Vv, 
y™ 


<7 


VAY, 
Va 


Va 


Vv, 


VA 


Vv, 


<= 


Vv, 
an 


av 


+e 


vy, 
~ 


=< 


Yy, 
7 


a 


Vv, 
SZ 


v, 
a 

















+ 


v, 
a 


yy, 
7 


Vv, 
y™ 


& 


aed 
a 


VAY, 
VN 


a 


vv, 


2 


vv, 
y™ 


VAVAY, 
RAL 


a 








VY, 
x 






& 


Vv, 
y™ 









x 


Zz 


VAN, 
aN 
VAY, 
VA 


Only the metals of the highest purity 
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~ 
an 


{ are used in alloying our Zinc, Aluminum, 
% Tin and Lead base Alloys. That is why 
m7 B. B. & S.Superior Die Castings always 
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A stand the most rigid test. Exact work- 
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VA manship and careful inspection assure 
% you the best results. 
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4 Our trained engineers will cooperate with 


> 


>)(4 you in solving your problems. Send us >\X4 
a your blueprint or sample or both and we Ni 


will be pleased to quote price. 


* Barnhart Brothers 
x & Spindler 


XN MONROE AND THROOP STREETS 
Ys CHICAGO, U.S. A. 
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Ys Telephone Haymarket 5400 Key 
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=-making good 








plastic parts 


When so much conscientious and 
concentrated effort is expended 
in an effort to achieve perfect 
plastic parts, manufacturing be- 
comes truly an art. And many 
of our workmen are as proud of 
their products as any painter is of 
his canvas. 


DUREZ 
BEETLE 


Plastic parts are rapidly gaining 
in popularity among electrical 
<a. For beauty, elec- 
BAKELITE trical properties, and general 

be utility, they have no peer. And 
BRAYLITE 


the simplified method of manu- 
facture offers many production 
LUMARITH 
COLD 


economies, with the elimination 
MOULDED 










of expensive machining, finish- 
ing, etc. 


Why not discuss your problems 
with AICO engineers? There is 
no obligation involved. Write 
now, and we will be glad to 
supply you with data and prices. 






















SALES 


AMERICAN 


INSULATOR 
CORPORATION 


OFFICES: 


New York 


Detroit 
New Freedom, Pa. 















































Electrical 





Manufacturing 


AeReC 
Phenolie 


PROVES ITS SUPERIORITY 
FOR ALL ELECTRICAL 
MOLDED PARTS 


Actual testings, made by technical experts, 
prove conclusively that ARC Phenolic mold- 
ings have excellent dielectric strength, durability 
and high heat resisting properties . . . . and 
are also impervious to acids. An estimate 
submitted by American Record Corporation 
will prove to you the wisdom of specifying 
ARC <ustom moldings. 


GAS? 
SCRANTON BUTTON 
\ / 


Saar? 





Molding Plants at Scranton, Pa. 


NEW YORK: 1776 Broadway 645 Washington Elvd., CHICAGO 
DETROIT: 145 Eastlawn Ave. 4900 Euclid Bldg., CLEVELAND 
HOLLYWOOD, CAL.: 933 Sewerd St. 
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CIBS 0 ‘ 
OP WINGS 


IN ELECTRICAL PRODUCTS 
OF ANY MATERIAL 


CARBON STEELS 
ALLOY STEELS 
PHOSPHOR BRONZE 
MONEL BRASS 


FOR ALL PURPOSES 


EXTENSION TORSION + FLAT 


Wm. D. GIBSON CO. 


1800 CLYBOURN AVE., CHICAGO, ILL. 


Where automatic control is 
desired at a pre-determined 
temperature specify Chace 
Thermostatic Bimetal as the 
















active element of your ther- 
mostat. Known by reputation 
for its high sensitivity, 








eee 1 
i Be 
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accuracy, uniformity and 
reliability. 1200° F. without 
distortion. Consult our Engi- 
neering Department. 
















Manufactured by 


W. M. CHACE VALVE CO. 
1608 Beard Ave. Detroit, Mich. 








The ANSWER 


TO A LOT OF PROBLEMS 


How many times have these questions been in 
your mind lately? 

How can we reduce the cost of core punchings? 
How can we cut down scrap loss on punchings? 
How can we simplify handling? How can we be 
assured steel of even temper that will increase die 
life? Where can we find a steel that will be free 
from loose scale and that will not flake during 
fabrication? 

Republic SIL-CON Electrical Strip brings not 
one, or two, but all of these advantages to manu- 
facturers of electrical devices. And it is sold under 
the same guarantee of electrical performance as the 
finest quality electrical sheets—Republic SIL-CON 
Sheets, for instance. 

Write for complete information. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES =QRBe” YOUNGSTOWN, OHIO 
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 SIL-<-CON 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 





HORSE HEAD 77: 


FOR DIE CASTINGS 


‘“THE COMBINATION 
OF DIE CASTINGS 
AND STAMPINGS 
OPENS TO DESIGN- 
ERS A FIELD WHICH 
HAS UNUSUAL POS- 
SIBILITIES”’ 

(Iron Age, January 28, 1932). 


Good design, good materials, and 
good economy in the manufacture 
of this vending machine are evi- 
dent. The enclosing shell and car- 
rier trays are stampings. All the op- 
erating mechanism, gears, frames, 


handles, cams and levers, are die 





castings. Some are finely plated, 





some are finished. Some have in- 
serts, others have not. 
The user of Horse Head—99.99+% 


—Zinc alloys is accustomed to re- 
s 


liable, economical, easily plated, 


uniform quality die cast parts. 


THE NEW JERSEY ZINC COMPANY 


Gine 160 FRONT STREET, NEW YORE CITY Gio 


ZINC ALLOYS - - ROLLED ZINC -- ZINC PIGMENTS - - SULPHURIC ACID - - SPIEGELEISEN 





